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DEC  Expands  Its  High  End 
With  Decsystem  Offerings 


Trash  or  Treasure? 


CW  Photo  by  A.  Dooley 


Shoppers  rummage  through  bargains  at  the  recent  opening  of  Boston’s  Computer 
Warehouse  Store.  Outfits  like  this  —  “a  cross  between  a  scrap  pile  and  world  of 
dreams”  —  are  spreading  throughout  the  country  to  accommodate  the  growing  number 
of  computer  hobbyists.  See  story  on  Page  2. 


By  Esther  Surden 

Of  the  CW  Staff 

MARLBORO,  Mass.  —  Digital  Equip¬ 
ment  Corp.  has  expanded  its  large-sys¬ 
tems  offerings  upward  with  the  introduc¬ 
tion  of  a  top-of-the-line  Decsystem-20 
and  dual-  and  single-processor  versions  of 
a  high-end  Decsystem-1 0. 

The  medium-scale  Decsvstem-2050  is 
said  to  have  double  the  performance  of 
the  Decsystem-2040  with  a  25%  increase 
in  cost.  It  is  in  the  performance  range  of 
the  IBM  370/1  38  and  1  48,  according  to  a 
spokesman . 

The  Decsystem-1 090,  which  costs  10% 
to  20%  less  than  its  1080  predecessor,  is 
DEC’S  most  powerful  offering  to  date  and 
can  be  compared  to  the  IBM  370/ 1  48  and 
158,  according  to  DEC.  The  1099  is  the 
dual  processor  version  of  the  1090. 

Designed  for  scientific,  educational  and 
engineering  users,  the  2050  features  a 
cache  memory  not  available  on  the  2040, 


Management  Called  Poor 


Medicaid  Systems  Hit  for  Deficiencies 


By  Edith  Holmes 

Of  the  CW  Staff 

WASHINGTON,  D.C.  -  Deficiencies 
plague  the  automated  federal  and  state 
Medicaid  programs,  investigators  for  the 
Senate  Subcommittee  on  Investigations 
charged  here  recently. 

These  programs,  which  cost  the  Federal 
government  nearly  $1.5  billion  annually, 
could  well  form  the  foundation  on  which 
the  nation  builds  the  claims-processing 
system  for  the  proposed  national  health 
insurance  program,  according  to  staff  in¬ 
vestigators. 

The  Medicaid  Management  Information 
System  (MMIS),  developed  and  funded 
by  the  Department  of  Health,  Education 
and  Welfare  (HEW)  Office  of  Information 
Systems  (OIS),  suffers  from  management 
problems,  according  to  a  report  prepared 
by  investigators  David  Vienna  and  Walter 
S.  Fialkewicz. 

OIS  is  responsible  for  approving  and 
funding  state  proposals  for  the  design, 
development,  installation  and  operations 
of  MMIS  implementations. 

The  Federal  government  provides  90% 
of  the  funds  needed  for  system  design, 
development  and  installation.  Once  a 
system  is  certified  by  HEW,  a  state  can 
recoup  75%  of  the  cost  of  operating  that 
system. 

Problems  With  Program 

But  there  are  problems  with  the  pro¬ 
gram.  The  Senate  investigators  fear  con¬ 
tracts  for  MMIS  systems  haven’t  been 
competitive  enough,  testimony  indicated. 

They  view  certification  of  a  “frag¬ 
mented”  or  multiple  computer  system 
used  for  the  MMIS  program  in  Texas,  for 
example,  as  a  dangerous  precedent. 

OIS  itself  is  in  need  of  a  management 
system,  the  investigators  said.  The  agency 
does  not  have  the  necessary  financial  data 
to  manage  the  program  properly,  nor 
does  it  follow  through  to  determine  if 
states  are  using  the  data  generated  by  the 


systems  financed  with  “higher  level”  fed¬ 
eral  funds. 

Noting  the  OIS  filing  system  may  indi¬ 
cate  the  broader  management  problems  in 
the  agency,  the  report  said  it  “is  so 
sloppy  key  documents  are  missing.” 

Furthermore,  the  agency  does  not  keep 
track  of  overruns  and  system  add-ons, 
which  also  receive  90%  federal  funding. 

And,  “though  certification  of  developed 
systems  carries  with  it  75%  federal  fund¬ 
ing  for  the  operation  of  such  systems, 
OIS  doesn’t  know  exactly  how  much 
money  this  involves.” 

In  addition,  OIS  “never  verifies  whether 
the  sophisticated  management  informa¬ 
tion  developed  by  the  new  systems  is 
actually  used  by  the  states  to  spot  fraud 
and  abuse,  identify  problem  areas  of  utili¬ 
zation  and  other  key  data  elements  re¬ 
quired  of  such  systems,”  Vienna  and 
Fialkewicz  reported. 

California  Health  Department  em¬ 
ployees,  for  example,  told  the  subcom¬ 
mittee  staff  the  data  produced  by  their 
certified  MMIS  is  stacked  on  a  table  and 


not  read,  according  to  the  report. 

Competition  in  state  contract  awards 
for  MMIS  must  be  fair  if  federal  funding 
is  to  be  granted,  but  that  is  not  always 
the  case,  the  investigators  pointed  out. 

Serious  questions  can  be  raised  over  a 
(Continued  on  Page  6) 


DEC  noted. 

The  1 60-nsec  cache  gives  the  CPU  an 
effective  average  access  time  of  244  nsec. 
Typically,  data  being  written  into  or  read 
from  memory  can  be  found  in  cache 
between  90%  and  95%  of  the  time,  DEC 
claimed. 

Available  to  128  Users 

The  2050  can  accommodate  up  to  128 
simultaneous  time-sharing  users  while 
processing  multistream  batch  requests, 
the  firm  said.  Memory  is  expandable  from 
1 .25M-  to  2.5M  bytes. 

The  system  can  accommodate  up  to 
3.2G  bytes  of  on-line  disk  storage  using 
DEC’s  RP06  disk  units,  it  added. 

The  Tops-20  operating  system,  devel¬ 
oped  for  the  2040,  has  been  enhanced  for 
the  2050  to  allow  an  increased  number  of 
jobs  to  be  processed  simultaneously,  ac¬ 
cording  to  the  spokesman. 

As  with  the  2040.  the  2050  features 
Computer  Controller  Operation  using  a 
PDP-11/40  minicomputer  for  system 
start-up  and  as  a  driver  for  card  readers, 
line  printers  and  interactive  terminals,  the 
spokesman  stated. 

Present  2040  users  can  upgrade  to  the 
2050  in  the  field  for  $100,000  to 
$200,000,  depending  on  the  amount  of 
main  memory  needed  and  the  work  nec¬ 
essary  to  install  the  cache  and  other 
enhancements,  he  said. 

With  the  2050,  DEC  announced  Basic 
Plus-2,  a  Basic  compiler  which  is  said  to 
be  compatible  with  DEC’s  PDP-1  1 
(Continued  on  Page  4) 


User  Hands  Over  Tapes  to  IRS 
After  Losing  Appeals  Court  Fight 


By  John  P.  Hebert 

Of  the  CW  Staff 

NEW  YORK  -  In  what  appears  to  be 
the  first  case  of  its  kind,  a  billion-dollar 
insurance  holding  concern  headquartered 
here  fought  an  Internal  Revenue  Service 
(IRS)  demand  for  original  computer 
tapes  —  and  lost. 

Continental  Corp.  handed  over  the  37 
tapes  to  the  IRS  last  week  under  orders 
from  the  Second  Circuit  Court  of  Appeals 


Packet  Net  Seen  Best  Option 


By  Stuart  L.  Mathison 
Special  to  Computerworld 
Faced  with  providing  remote  access  to 
an  interactive  computer  system,  the  data 
communications  planner  typically  takes  a 
look  at  the  amount  of  usage  expected 
from  various  remote  locations  and  then 
compares  the  economics  of  building  a 
leased  private-line  network  vs.  using  con¬ 
ventional  public  circuit -switching  facili¬ 
ties  (i.e.,  the  long  distance  telephone  net¬ 
work). 

Today  the  public  packet  network  pre¬ 
sents  another  alternative  —  one  that  not 
only  compares  favorably  in  cost,  even  for 
the  largest  users,  but  is  technologically 
superior  in  many  respects  to  a  private-line 
network. 


Compared  with  even  the  most  sophisti¬ 
cated  private  line  configuration,  the  pub¬ 
lic  packet  network  comes  out  ahead  in 
four  major  areas: 

1.  Its  ability  to  adapt  to  changing  and 
often  unpredictable  terminal  communica- 

CW  Special  Report  on  Data  Communi¬ 
cations  Networks  follows  Page  34. 

tion  requirements  —  new  locations,  in¬ 
creased  traffic  loads,  new  types  of  termi¬ 
nal  equipment  and  new  applications. 

2.  Higher  quality  service  than  is  pos¬ 
sible  in  the  typical  private-line  network. 

3.  Reduced  direct  costs  for  communi¬ 
cations  as  well  as  better  utilization  of  the 
company’s  computer,  terminal  and  staff 

(Continued  on  Page  8) 


here,  which  reversed  the  1975  opinion  of 
a  district  court. 

The  tapes  contained  records  of  expenses 
and  losses  incurred  from  1971  to  1972.  If 
the  company  chose  to  retain  copies  of  the 
tapes,  it  had  to  duplicate  them  “at  its 
own  risk  and  expense,”  the  appeals  court 
ruled. 

Continental  officials  thought  they  had  a 
case  in  1973  when  the  IRS  first  requested 
the  original  tapes  for  audit  purposes,  ac¬ 
cording  to  Bill  Gleason,  tax  counsel  for 
the  insurance  company. 

At  that  time,  Continental  turned  over 
computer  printouts  made  from  the  origi¬ 
nal  tapes,  explaining  the  hard  copy  it 
supplied  the  IRS  was  sufficient.  Dissatis¬ 
fied  with  the  submission,  the  IRS  sent  a 
written  request  for  the  tapes  in  1975,  but 
the  firm  refused  to  comply. 

Continental  resisted  the  IRS  summons 
for  the  tapes,  Gleason  said,  on  grounds 
that  they  are  not  “books  and  records,”  as 
specified  by  the  government  agency. 

Computer  tapes  are  just  processing  tools 
and  nothing  more,  the  corporation  told 
the  IRS  at  the  time,  Gleason  recalled. 

IRS  Goes  to  Court 

The  IRS  had  different  ideas.  It  brought 
the  case  to  court  in  September  1975  and, 
in  December,  Judge  Henry  F.  Werker  of 

(Continued  on  Page  6) 
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Boston  Store  for  Hobbyists  Opens  Doors 


By  Ann  Dooley 

Of  the  CW  Staff 

BOSTON  “A  cross  betAveen  a  scrap- 
pile  and  a  Avorld  of  dreams.”  That’s  hoAv 
one  computer  hobbyist  described  the 
Computer  Warehouse  Store  that  opened 
here  this  month. 

Owned  by  American  Used  Computer 
Corp.,  the  Computer  Warehouse  Store 
claims  to  be  the  largest  in  the  country  in 
size  and  amount  of  merchandise.  Its  stock 
includes  a  range  of  microcomputer  kits 
built  around  Intel  8080,  Motorola  6800 
and  Fairchild  F-8  microchips. 

The  Computer  Warehouse  Store  is  only 
one  of  an  estimated  78  such  stores  that 
have  opened  throughout  the  U.S.  in  the 
past  year  or  so.  The  hobbyists  they  serve 
spent  an  estimated  $15  million  on  equip¬ 
ment  this  year,  according  to  Pertec  Com¬ 
puter  Corp. 

Bill  Grinker,  one  of  American  Used 
Computer  Corp.’s  owners,  believes  about 
12,000  hobby  computers  are  in  use  to¬ 
day. 

The  Byte  Shop  of  Pasadena,  Calif., 
opened  on  Sept.  9.  It  is  one  in  a  chain  of 
approximately  30  such  stores  across  the 
country. 

“It  took  about  $40,000  to  $50,000  to 
get  us  started,  but  it  can  be  done  for 
less,”  according  to  Guruprem  Sing 
Khalsa,  the  Pasadena  store’s  general  man¬ 
ager. 

The  most  popular  item  sold  is  IMS 
Associates’  Imsai  8080,  Khalsa  said.  “We 
sell  to  a  whole  spectrum  of  people:  pro¬ 
fessionals,  hobbyists,  novices  and  business 
people  who  are  just  realizing  they  can 
afford  them  now,”  he  added. 


LOS  ANGELES  —  Five  men  convicted 
of  conspiring  to  alter  hundreds  of  credit 
records  at  TRW  Credit  Data  and  making 
false  statements  were  sentenced  last  week 
in  federal  court  here. 

The  five  men  were  charged  Avith  work¬ 
ing  with  an  employee  of  TRW  to  alter 
computerized  credit  records  of  poor-risk 
clients  [CW,  Sept.  13].  Some  of  the 
companies  victimized  by  this  plot  in¬ 
cluded  Diner’s  Club,  American  Express, 
Master  Charge,  the  Bank  of  America, 
Sears  Roebuck  and  several  leasing  firms, 
the  Los  Angeles  Times  reported. 


CW  Photo  by  A.  Dooley 

Dave  Irvine  lovingly  clasps  Recordak 
1824  reader  he  won  at  the  Computer 
Warehouse  Store’s  hourly  giveaway.  He 
later  admitted,  “I  can’t  think  of  anything 
to  do  with  it.” 

The  Computer  Store  in  Pensacola,  Fla., 
which  opened  in  May,  offers  calculators 
ranging  in  price  from  $9  to  $1,700  in 
addition  to  minicomputers. 

“We  soon  discovered  our  name  was 
bringing  microcomputer  and  kit  people 
into  our  store,  and  we’re  at  present  just 
getting  into  this  area,”  sales  manager 
Richard  Roth  said. 

“We  feel  we  may  be  the  only  store-type 
operation  where  an  individual  can  see  a 
demonstration  of  a  $9  calculator,  a  $400 
microcomputer  or  a  $20,000  minicom¬ 
puter  when  he  walks  in  off  the  street,”  he 
added. 


Philip  Kostoff,  the  ringleader,  was  sen¬ 
tenced  to  60  days  in  jail  to  be  served  on 
consecutive  weekends,  placed  on  five 
years’  probation  and  fined  $3,000. 

The  other  four  defendants  —  Paul  Kos¬ 
toff,  Ronald  Rossi,  John  R.  Dubos  and 
Kenneth  L.  Stevenson  —  were  each  sen¬ 
tenced  to  40  days  in  jail,  placed  on  five 
years’  probation  and  fined  $1 ,000. 

A  sixth  man  initially  indicted  in  Sep¬ 
tember,  Sean  Shanahan,  was  found  guilty 
by  the  jury  of  conspiracy  but  acquitted 
of  a  false  statement  charge.  Judge  Manuel 
Real  then  acquitted  him  of  both  charges. 


The  Computer  Workshop  opened  its 
doors  in  September,  selling  out  of  Betsy 
and  Lawrence  Chinnery’s  home  in  Rock¬ 
ville,  Md.  The  store  has  since  moved  to  a 
new  location  and  is  open  only  at  night 
and  on  weekends  because  Lawrence  Chin- 
nery  continues  his  job  with  a  systems 
engineering  company  during  the  day. 

“We  are  doing  nicely  and  have  just 
opened  another  store  in  Kansas  City,” 
Betsy  Chinnery  said.  “We  saw  this  field 
coming  and  we  got  into  it.” 

The  store  carries  the  Southwest  Techni¬ 
cal  Products,  IMS  Associates  and  Poly¬ 
morphic  Corp.  lines. 

In  Ann  Arbor,  Mich.,  Compumart,  Inc. 
set  up  shop  last  April  to  serve  industrial, 
college  and  hobbyist  needs,  according  to 
Jor  Chin  Ho,  store  manager,  and  David 
Rosche,  president.  An  international  mail 
order  department  is  also  operating  suc¬ 
cessfully,  Ho  said. 

“The  most  popular  computer  we  have  is 
[MOS  Technology,  Inc.’s]  KIM-1,  fol¬ 
lowed  by  the  Imsai  8080,”  she  said. 

Ron  Guberman’s  Media  Reactions 
opened  in  March  in  Reston,  Va.,  in  the 
“shadow  of  the  CIA.” 

The  store  is  the  tenth  largest  seller  of 
computer  hobby  supplies  in  the  country, 
Guberman  claimed. 

IMS  Associates  is  the  most  popular  ven¬ 
dor  and  Multiplex  Communication,  Inc.’s 
products  also  move  very  quickly,  he  said. 

“We  run  the  gamut  of  servicing  DP 
professionals  to  those  interested  mainly 
in  playing  Star  Trek,”  he  said. 

Clubs  Spawned 

The  overwhelming  interest  in  “com¬ 
puter  hobbying”  has  also  spawned  a  vari¬ 
ety  of  computer  hobby  clubs.  In  McLean, 
Va.,  about  40  people  —  only  one  of 
whom  has  any  strong  connection  with  the 
DP  industry  -  are  members  of  the  Chesa¬ 
peake  Computer  Club. 

Near  Palo  Alto,  Calif.,  another  group 
goes  by  the  unlikely  name  of  “The  Home¬ 
brew  Club.” 

And  not  far  from  Washington,  D.C.,  an 
“in-house”  club  flourishes  at  Ft.  George 
Meade  in  Maryland,  the  site  of  the  Na¬ 
tional  Security  Agency,  the  U.S.  Army 
Intelligence  Agency  and  the  First  Army. 

Most  clubs  have  their  own  newsletters, 
but  hobbyists  interested  in  new  products 
and  feedback  from  others  nationwide 
subscribe  to  a  monthly  newspaper  de¬ 
voted  to  their  interest. 

The  newspaper  is  called  People's  Com¬ 
puter  Company  and  is  published  in  Menlo 
Park,  Calif. 
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Who’s  published 
the  best  profile 
of  our  sort  team? 

Our  competitor! 

(IBM,  you  must  be  talking  about  us.) 

Call  (201)  568-9700 

Check  out  this 
team  for  yourself. 


One  of  the  nice  things  about  the  Computer  Giant  is  that  he 
publishes  so  much  helpful  information  for  data-processing 
people. 

Take  the  article  called,  “A  guided  bibliography  to  sorting," 
by  H.  Lorin,  which  appeared  in  the  IBM  Systems  Journal.  * 

It  contains  the  best  description  we’ve  ever  seen  of  what  it 
takes  to  make  a  top  sorting  team: 

"Developers  of  sort  systems  must  be  thoroughly  familiar 
with  the  characteristics  of  the  hardware  of  the  sorting 
machine,  they  must  be  knowledgeable  in  program 
generation  techniques,  competent  in  program  optimization 
and  balancing  methods,  familiar  with  design  technology 
and  the  operating  system  and  I/O  areas,  as  well  as  being 
competent  sort  specialists.  In  addition,  since  the 
performance  of  a  sort  is  critical,  a  sort  development  team 
must  be  competent  to  undertake  extensive  prediction, 
analysis  and  test  of  their  product’s  performance 
characteristics." 

Why  that’s  a  perfect  description  of  our  people!  That’s  what 
they  do  all  the  time  —  develop  SyncSort,  the  best  high- 
performance  sort  on  the  market  today,  and  then  test  it 
against  the  competition.  That  is  to  say,  IBM. 

*  Volume  Ten,  Number  Three,  1971 . 

The  last  time  this  happened,  we  matched  our  SyncSort 
lll-and-half  against  the  Hardware  Manufacturer’s  SMI  -5734 
and  SMI-5740  (PEER/ICEMAN). 


Frankly,  the  results  weren’t  even  close.  IBM  sent  its  own 
MF-1  monitor  to  evaluate  the  tests,  and  a  human  observer  to 
make  certain  that  everything  was  according  to  Hoyle. 

But  all  to  naught. 

SyncSort  performed  better  than  the  other  two  sorts  in  every 
category,  as  illustrated  below: 


127.9 


OVERSEAS  REPRESENTATIVES  — 

CAP-Gemini/CES,  Brussels;  CAP- 
Gemini  GMBLL,  Dusseldorf;  CAP- 
SOGETI,  Geneva;  CAP-Gemi- 
ni/Pandata,  London;  Syntax,  Milano; 
CAP-Sogeti  Prodvits,  Paris;  BRA, 
Stockholm;  Advanced  Technology,  Tel 
Aviv;  Shell  Oil  Co. of  Australia, 
Melbourne;  Deltacom  Do  Brasil,  Sao 
Paulo. 
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Do  we  have  some  kind  of  magic  formula?  Well,  we  do  have 
a  few  Top  Secret  and  very  scarce  ingredients  that  go  into 
every  sort:  intelligence,  imagination,  experience  and 
hard  work. 

We  call  ’em  the  four  horsemen. 


WHITLOW 

COMPUTER  SYSTEMS  Inc. 


560  Sylvan  Ave.,  Englewood  Cliffs,  N.J.  07632 
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Antitrust  Case  Unfolds  on  Coast; 
Drama  Features  Atypical  Cast 


By  Molly  Upton 

Of  the  CW  Staff 

LOS  ANGFLLS  The  proceedings  in 
Courtroom  8  here  look  like  any  ordinary 
trial,  hut  the  opening  scenes  in  California 
Computer  Products,  Inc.  (Calcomp)  vs. 
IBM  show  it  transcends  the  run-of-the- 
mill  civil  cases  usually  heard  here. 

For  one  thing,  the  antitrust  case  has  a 
special  judge,  imported  from  Idaho  for 
the  proceedings.  Some  of  the  attorneys 
come  from  one  of  the  most  prestigious 
New  York  law  firms;  others  come  from  a 
Los  Angeles  outfit  that  specializes  in 
prosecuting  antitrust  suits  against  some  of 
the  largest  corporations  in  the  Lf.S. 

Even  the  court  reporters  —  among  the 
most  important  extras  m  a  scenario  like 
this  —  are  special,  coming  not  from  the 
pool  for  this  court  but  from  an  outside 


firm  and  chosen  for  their  ability  to  speak 
and  understand  “computerese.” 

While  Calcomp's  lead  attorney,  Max 
Blecher,  and  David  Boies,  who  heads  the 
sizable  IBM  cast,  appear  eager  to  parry 
with  each  other  when  the  curtain  goes  up 
on  the  main  act  in  the  trial,  the  opening 
scenes  are  adopted  from  the  long-running, 
if  boring,  U.S.  antitrust  case  against  IBM. 

The  script  to  date  has  come  from  that 
off-off-off-Broadway  production,  with 
the  parties  and  their  associates  entering 
testimony  and  depositions  already  heard 
in  Courtroom  1 1  0  in  Ne w  Y ork. 

Under  the  present  arrangement,  Blecher 
or  an  associate  reads  selected  portions  of 
the  questions  asked  by  the  Justice  De¬ 
partment;  Boies’  team  then  reads  the 
appropriate  cross-examination. 

In  inserting  selected  portions  of  the 


Boies 


McNichoIs 


CW  Photos  bv  M.  Upton 

Blecher 


New  York  transcript  into  the  record  —  a 
procedure  to  which  the  two  parties  had 
previously  agreed  —  a  Calcomp  employee 
takes  the  witness  stand,  assuming  the  role 
of  the  executive  being  questioned. 

At  one  point,  however,  Blecher  seemed 
to  fear  Boies  was  upstaging  him. 

When  Blecher  realized  Boies  intended. to 
insert  as  much  material  as  possible  from 
the  New  York  case  into  Blecher’s  portion 
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We've  Changed  Our  Name 
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data  cocmiiimicatioiis 
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alanthus 

ilatsi  communications 

Alanthus  Corporation  has  completed  the  aquisition  of  Leasco  Data  Communications  Corporation, 
formerly  a  subsidiary  of  the  Reliance  Group.  Leasco  has  been  renamed  Alanthus  Data  Communica¬ 
tions  Corporation  and  will  be  operated  as  a  wholly-owned  subsidiary. 

Alanthus  Data  Communications  Corporation  is  one  of  the  nation's  largest  independent  suppliers  of 
a  broad  range  of  data  communications  terminals  and  related  equipment. 


Alanthus  Data  Communications  Corporation 
20030  Century  Boulevard 
Germantown,  Maryland  20767 
Telephone:  800  638-4006 


Reg  ional  Sales  Offices:  New  York, 

Washington,  D.C. Chicago,  Detroit,  Los  Angeles, 
Dallas, San  Francisco,  Pittsburgh. 


of  the  case,  the  Calcomp  attorney  ob¬ 
jected.  He  accused  Boies  of  trying  to 
“obfuscate”  his  material  with  parts  of  the 
transcript  that  went  beyond  the  bounds 
of  his  questioning. 

On  Blecher’s  second  or  third  objection, 
Judge  Ray  McNichoIs  told  Boies  to  re¬ 
frain  and,  if  he  wished,  read  the  objec¬ 
tionable  portions  of  the  testimony  during 
the  IBM  portion  of  the  case. 

Despite  —  or  because  of  —  an  earth 
tremor  measuring  3.8  on  the  Richter  scale 
that  was  greeted  with  smiles  and  quizzical 
looks  from  several  jury  members,  attor¬ 
neys  and  spectators  last  Monday,  Harold 
Collins,  Blecher’s  partner,  proceeded  un¬ 
disturbed  in  his  questioning  of  the  stand- 
in  for  Robert  S.  Oelman,  former  NCR 
chairman. 

McNichoIs  provides  a  great  deal  of  what 
little  diversion  there  is  in  the  large,  win¬ 
dowless  air-conditioned  courtroom  — 
much  to  the  relief  of  jury,  spectators  and 
attorneys. 

DEC  Adds  Decsystems 
To  Expand  High  End 

(Continued  from  Page  1 ) 

RSTS/E  Basic  Plus-2  language. 

The  top-of-the-line  Decsystem-1090  in¬ 
troduced  last  week  was  designed  for  edu¬ 
cational  institutions,  commercial  orga¬ 
nizations  and  industrial  users,  DEC  said. 
It  features  a  different  processor  from  its 
1 080  predecessor. 

Users  of  the  1080  can  upgrade  in  the 
field  to  the  1090  for  about  $40,000,  the 
spokesman  said.  No  reprogramming  or 
recompiling  is  necessary,  he  noted. 

The  1090  CPU,  called  the  KL10B,  in¬ 
cludes  internal  channels  which  replace 
external  units  that  interfaced  to  the  sys¬ 
tem’s  memory,  he  explained.  All  I/O 
transfers  now  go  through  the  CPU,  he 
said,  adding  up  to  eight  channels  can  be 
accommodated  within  the  processor. 

With  the  enhanced  processor,  DEC  an¬ 
nounced  a  variety  of  subsystems  to  in¬ 
crease  performance. 

A  memory  subsystem  called  the  MH10 
allows  main  memory  to  be  expanded 
from  a  minimum  of  256K  36-bit  words  to 
a  maximum  of  4M  words  through  the  use 
of  double-density  technology,  DEC  said. 

Also  announced  for  the  1090,  the 
DN87S  communications  subsystem  com¬ 
bines  asynchronous  and  synchronous 
communications  in  one  front-end  unit. 

Previously,  two  separate  units  were 
needed  for  these  functions. 

Disk  drives  with  capacities  of  1 00M-  and 
200M  bytes,  which  can  be  equated  to 
IBM’s  3330-  and  3330-1 1 -type  moving 
head  disks,  were  also  announced  for  the 
1090. 

A  basic  Decsystem-2050,  which  will  be 
available  in  January,  costs  $550,000  with 
25 6K  words  of  memory,  16  lines,  400M 
characters  of  disk,  one  tape  drive  and  a 
line  printer. 

An  entry-level  1090,  available  in  March, 
includes  256K  words  of  memory,  32 
communications  lines,  and  500M  char¬ 
acters  of  on-line  storage  and  costs  about 
$700,000. 

A  1099  with  1M  words  of  memory, 
several  billion  characters  of  on-line  stor¬ 
age  and  128  user  lines  costs  about  $2 
million. 


Announcing 
the  next  generation 

of  on-line  software 

TASK/MASTER 
Version  11 


With  features  that  no  other  communications  monitor  can  match! 
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Distributed 

Processing 


TASK/MASTER  -  Version  II  is  the  software  breakthrough  in  distributed 
processing  the  industry  has  been  waiting  for.  TASK/MASTER’s  distributed 
processing  features  provide  the  consistent  architecture  required  to 
interconnect  any  combination  of  IBM  System/360  and  System/370 
processors  to  form  a  distributed  network.  Full  compatability  is  maintained 
with  IBM’s  SNA  and  SDLC  protocol. 

With  TASK/MASTER,  the  limitations  (and  interface  problems)  of  using 
minicomputer-based  systems  as  satellite  processors  disappear.  Each 
location  in  your  network  can  now  have  a  full-feature  mainframe  with 
standard  peripheral  devices,  standard  operating  systems,  and  the  use  of  a 
\vide  range  of  proven  software  for  both  batch  and  on-line  applications. 


Programmerless 
Systems 

Version  D  of  TASK/MASTER  starts  a  new  trend  toward  “programmerless 
systems”.  One  example  is  Message  Management,  a  powerful  application 
development  feature  that  can  cut  your  programming  costs  by  over  50%. 
Message  Management  allows  the  actual  “end  user”  to  sit  at  a  terminal  and, 
with  the  help  of  the  computer,  design  data  formats  and  specify  editing  rules. 
Message  Management  then  automatically  builds  the  input  and  output 
portions  of  the  application  program. 

Another  example  is  TASK/MASTER’s  Data  Entry  Feature,  a  complete 
on-line  data  entry  system  that  requires  no  application  programming.  Data 
Entry  has  facilities  which  are  simply  not  available  with  stand-alone  systems, 
including  100%  data  editing  through  on-line  access  to  your  database. 


CICS  To 
TASK/MASTER 


CICS  users  can  now  become  TASK/MASTER  users  with  a  minimum  of 
effort.  The  CICS-to-T  ASK/M  ASTER  Feature  of  Version  II  converts  source 
programs  written  for  CICS  to  source  programs  which  will  operate  with 
TASK/MASTER.  Conversion  is  simple,  accurate,  fast,  and  effective.  A 
minimum  of  90%  of  the  CICS-related  source  statements  in  a  program  will  be 
automatically  converted  to  their  TASK/MASTER  equivalents.  For  many 
applications  the  conversion  rate  will  be  100%. 

Conversion  from  CICS  is  a  one-time  batch  process.  Ohce  a  program  is 
converted  it  runs  as,  and  can  be  maintained  as,  a  native  TASK/MASTER 
program.  New  code  to  take  advantage  of  the  TASK/MASTER  features  not 
available  with  CICS  can  be  added  at  any  time. 


Standard 
Interfaces 

TASK/MASTER  is  the  only  communications  monitor  that  has  developed 
a  standard  interface  to  any  database  system,  including  those  that  are 
“home-grown”.  TASK/MASTER  also  provides  multi-tasking  support  even 
when  not  supported  by  the  database  system  itself.  No  programmer 
retraining  is  required  to  go  from  batch  to  on-line  use. 

TASK/MASTER’s  standard  interface  allows  the  selection  of  the  best 
database  system  to  meet  the  needs  of  your  installation,  without  compro¬ 
mising  when  it  comes  to  choosing  a  communications  monitor.  Because  the 
interface  with  TASK/MASTER  is  at  the  functional  level,  the  database  system 
can  be  fully  isolated  from  the  on-line  environment.  This  includes  operation 
within  a  separate  processor  which  acts  as  a  “back  end”  to  the  main  system. 


These  are  just  a  few  of  the  innovations  that  can 
dramatically  affect  the  success  of  your  on-line  system. 

Call  or  write  today  for  additional  information. 


turnkey  systems  inc. 

Ill  east  avenue 
norwalk,  Connecticut  06851 
(203)  853-2884/telex  964351 


839  mitten  road 
burlingame,  California  94010 
(415)  697-1833 


tsi  international,  ltd. 

19  bedford  row 

london  WC1R  4EB,  england 

01-405-7304/telex  23302 


additional 

representation 

worldwide 
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User  Loses  Appeals  Battle,  Turns  Over  Tapes  to  IRS 


(  nu unned  :>•> m  Page  I ) 

the  District  Court  for  the  Southern  Dis- 
tru-  'it  New  York  ruled  the  IRS  could 
have  copies  of  the  tapes,  according  to 
Gleason . 

I  ho  court  also  decided  that  all  costs  of 
handing  over  the  originals  would  have  to 
he  borne  by  the  IRS. 

Both  parties  in  the  case  -  U.S.  and 
Walter  Ross  [IRS  revenue  agent)  vs. 
Geoffrey  Davey  [Continental  secre¬ 
tary)  -  appealed  the  circuit  court  rulings. 

Late  last  September,  the  decision  favor¬ 
ing  the  IRS  on  both  counts  was  handed 
down  by  the  Second  Circuit  Court  of 
Appeals.  In  a  nine-page  decision,  a  three- 
judge  panel  gave  the  IRS  access  to  “all 
relevant  material"  and  not  merely  a  form 
of  that  material  for  audit  purposes. 

In  what  appeared  to  be  a  statement  of 
precedent  for  companies  with  computer¬ 
ized  recordkeeping  systems,  the  appeals 
court  judges  said: 


“In  this  era  of  developing  information 
storage  technology,  there  is  no  conceiv¬ 
able  reason  to  adopt  a  construction  that 
would  immunize  companies  with  com¬ 
puter-based  recordkeeping  systems  from 
IRS  scrutiny. 

“Such  would  not  be  in  keeping  with 
Congress’  intention  in  enacting  the  sec¬ 
tion  of  the  IRS  code  this  case  falls  un¬ 
der.” 

The  language  in  the  IRS  code,  the  court 
ruled,  is  sufficiently  broad  to  cover  data 
stored  in  the  form  of  computer  tape. 

On  the  question  of  copies  made  from 
the  original  tapes,  the  judges  decided  the 
IRS  “should  not  be  required  to  rely  on 
the  taxpayer’s  affadavit  that  a  printout 
accurately  reproduces  all  information.” 

Countering  Continental’s  argument  of 
unnecessary  inconvenience  caused  by 
relinquishing  the  original  tapes,  the  court 
said  “the  taxpayer’s  suggestion  that  tem¬ 
porary  removal  of  the  original  tapes  by 
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the  IRS  would  unduly  burden  or  unneces¬ 
sarily  interrupt  the  company’s  business  is 
unsupported. 

“On  the  contrary,”  the  judges  said, 
“Continental  has  had  no  real  use  for  the 
tapes  except  as  intermediate  processing 
tools’  for  30  days  and  it  has  retained 
them  only  to  satisfy  an  IRS  ruling  that 
requires  retention  for  auditing  inspec¬ 
tion”  by  the  agency. 

“In  effect,  the  taxpayer  argues  that  it 
may  withhold  the  tapes  from  the  very 
agency  for  which  they  are  being  retained 


because  of  the  risk  that  [the  IRS]  may 
lose  or  destroy  them.  Such  circular  rea¬ 
soning  is  unpersuasive,”  the  court  said. 

On  the  question  of  bearing  costs  for 
duplication,  the  court  stated,  “For  this 
billion-dollar  company,  which  produces 
and  stores  some  200  tapes  each  year,  the 
cost  of  duplicating  the  37  tapes  in  ques¬ 
tion,  estimated  at  approximately  SI, 305, 
would  be  minimal,  representing  but  a 
small  outlay  in  comparison  with  the  other 
amount  which  the  taxpayer  expends  an¬ 
nually  in  cooperating  with  the  IRS.” 


Medicaid  Systems  Under  Attack 


They  really  boost  the  performance  of  your  IBM  3270. 


(Continued  from  Page  1 ) 
recent  bid  evaluation  process  in  the  State 
of  Washington,  for  example,  according  to 
the  report. 

Last  year  that  state  sought  bids  on  the 
development  and  implementation  of  an 


MMIS.  Two  companies  were  judged  to  be 
qualified  bidders,  but  after  the  proposals 
were  evaluated  the  contractor  whose  pro¬ 
posal  was  selected  asked  for  $4.5  million 
more  than  his  competitor. 

HEW  staff  members  objected  and  HEW 
officials  asked  the  National  Bureau  of 
Standards  for  an  opinion.  The  bureau 
affirmed  the  award  of  the  contract  to  the 
higher  bidder,  but  raised  questions  about 
the  fairness  of  the  evaluation  process. 

The  second  issue  of  concern  to  the 
subcommittee  is  HEW’s  approval  and  cer¬ 
tification  of  multiple  computer  systems 
within  one  state,  the  report  said.  Such 
“fragmented”  systems  duplicate  develop¬ 
ment  and  then  operations  costs,  of  which 
the  government  pays  such  a  high  per¬ 
centage. 

“Where  fragmented  systems  are  ap¬ 
proved,  there  is  a  very  serious  question  as 
to  whether  information  generated  by 
each  system  can  be  easily  assembled  into 
consistent  and  comprehensive  reports” 
for  management  review,  the  report  said. 

In  addition,  “the  congressional  intent 
behind  the  MMIS  program  clearly  calls 
for  numbers  of  states  to  join  in  the  use  of 
a  single  MMIS  so  as  to  avoid  duplications 
of  development  and  operating  costs,”  it 
stated. 

“Amy  ratification  of  multiple  systems 
within  a  state  would  appear  to  contradict 
the  intention  of  Congress  to  consolidate 
numbers  of  states  around  one  MMIS 
unit.” 

Yet  in  Texas  HEW  recently  approved 
operation  of  a  two-part  automated  Medi¬ 
caid  program:  one  is  administered  by 
Group  Hospital  Services,  Inc.,  the  Dallas- 
based  Blue  Cross  plan  for  the  “state  which 
pays  for  hospital  and  physician  services  to 
Medicaid  beneficiaries  on  a  prepaid,  at- 
risk  basis;  the  other  is  handled  by  the 
State  of  Texas,  which  manages  the  drug 
and  nursing  home  elements  of  the  state 
Medicaid  program. 

An  audit  of  these  systems  for  certifica¬ 
tion  and  consequent  federal  funding 
showed  the  contractors  could  not  pro¬ 
duce  the  reports  required  for  federal  re¬ 
view. 

Despite  this  HEW  audit  last  January,  the 
HEW  associate  administrator  heading  the 
OIS,  Harold  Wienberg,  sent  a  memo  to 
the  state  certifying  its  systems. 


The  “plugs”,  of  course,  are 
attached  to  our  famous 
Genesis  One  G77™  Display 
Terminal  and  G-Series  Printer. 
The  units  which  have  proven 
to  be  most  compatible  with  the 
IBM  3271/3272  Model  2 
Controllers,  the  System/3  and 
the  3790. 

You  expect  our  peripherals 
to  cost  less  than  their  IBM 
counterparts.  And  they  do. 

But  price  isn't  the  only 
important  reason  why  our  units 
are  breaking  sales-records 
everywhere. 

Just  as  important  are  all  our 
extra  features  that  squeeze 
so  much  extra  performance  out 
of  your  IBM. systems. 

Here  are  some  of  them: 


G77  Terminal:  Flicker-free 
Display.  Two  LSI  Memories. 
Home  Key.  Repeat  Key.  Auto¬ 
matic  Variable  Initialization. 
Blinking  Cursor.  True  Upper  & 
Lower  Case.  Numeric  Lock. 
Audible  Alarm.  Key  Lock.  15- 
Key  Numeric  Pad.  Light  Pen. 
Badge  Reader. 

G-Series  Printer:  Super 
Speed  (3  Models:  88,  120,  165 
CPS).  Vertical  Forms  Control. 
Adjustable  Forms  Tractors. 
Audible  Alarm.  Automatic 
Motor  Control. 

Our  peripherals  have  proven 
their  plug-in  compatibility, 
reliability  and  super-perform¬ 
ance  in  hundreds  and  hun¬ 
dreds  of  installations.  Send  in 
the  coupon  and  let  us  prove 


it  to  you.  Genesis  One®  equip¬ 
ment  is  sold  and  serviced  in 
Canada,  Western  Europe  and 
Australia  by  -MAI  International 
Corporation. 

lir  Genesis  one  an  MAI  company 

'Sb  comPUTER  coRPOfTimon 

300  East  44tn  Street.  New  York.  N  Y  *d?)l  7 
□  Send  me  your  literature  1-1-11 

1  I  Phone  me  to  set  up  a  demonstration  (Phone  No  t _ 


Name 


Title 


Company 


Address 


State 


Zip 


Systems  Application 
Manager  A 

SI, 390-SI, 780/Month 

Position  involves  management  of 
analyst/progra mmers  and  produc¬ 
tion  personnel  in  administrative 
applications.  Minimum  Qualifica¬ 
tions:  A. A.  degree  in  Data  Proc¬ 
essing,  or  a  BA;  and  2  years  of 
programming  and  2  years  of  sys¬ 
tems  analysis  work;  and  1  year  as 
a  Systems  Analyst  or  Programmer 
Lead,  or  equivalent.  2  or  more 
years  of  additional  programming 
or  systems  analyst  work  may  sub¬ 
stitute  for  required  education.  An 
MA  may  be  substituted  for  1  year 
required  work  experience  (lead 
excluded).  Previous  management 
experience,  knowledge  of  large 
scale  360/370  technology  or 
equivalent,  technical  competence, 
communication  skills,  and  the 
ability  to  interact  with  people  are 
highly  desirable.  Apply  before 
December  7,  Office  of  Staff  Per¬ 
sonnel,  134  French  Administra¬ 
tion  Building,  Pullman,  Washing¬ 
ton  99164.  (509)  335-4521. 

Washington  State  University  is  an 
Equal  Opportunity  Employer. 


with  PLAN  III 


What  you  can’t  see  can  really  hurt. 

You  must  be  able  to  look  inside  your 
system  to  appraise  your  current  effective¬ 
ness  and  make  future  plans. 

PLAN  IV,  a  program  product  that  thorough¬ 
ly  analyzes  SMF  data,  brings  information 
about  past  and  present  system  perfor¬ 
mance  into  sharp  focus,  giving  you  the 
clear  perspective  you  need  to  decide  how 
to  plan  for  tomorrow. 


diately  pinpoint  significant  changes 
and  bottlenecks. 


Comprehensive  information,  available 
when  needed,  facilitates  capacity  planning, 
scheduling  and  performance  tuning. 


With  PLAN  IV,  you  get  the  information 
needed  to  make  informed  system  manage¬ 
ment  decisions,  as  well  as  graphic  reports 
to  help  communicate  your  conclusions. 


Quick  access  to  such  information  for  all 
IBM  OS  and  OS/VS  systems  is  available 
through  PLAN  IV.  On  a  regular  basis, 
PLAN  IV  provides  concise  management- 
oriented  analyses  and  trends  that  imme- 


PLAN  IV  is  helping  more  than  one  hundred 
IBM  OS  and  OS/VS  data  centers  control 
system  resources  and  plan  for  the  future. 
Take  a  look  inside  your  system  with  PLAN 
IV.  Write  or  call  Capex  today. 


Call  Capex 

602/264-7241 


A 


Write  Capex 

Product  Information  Dept.  4 
2613  North  Third  Street 
Phoenix,  Arizona  85004 
TWX  910-951-1594 


4  ♦  & capex 

CORPORATION 
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Public  Packet  Network  Seen  Best  Alternative  for  User 


< Continued  from  Page  I  ) 
resources. 

4.  Elimination  of  many  of  the  house¬ 
keeping  chores  associated  with  network 
management,  such  as  sizing  the  network 
and  selecting  equipment,  dealing  with 
multiple  vendors,  maintaining  the  system 
and  monitoring  network  utilization  and 
performance. 

With  a  leased  private-line  network,  a 
user  must  install  facilities  in  each  remote 
location  appropriate  for  the  anticipated 
traffic  load. 

Since  the  utilization  of  interactive  sys¬ 
tems  is  somewhat  difficult  to  predict, 
privately  installed  facilities  are  often  mis¬ 
matched  to  the  requirements  having 
either  too  many  or  too  few  access  ports 
in  a  remote  location. 

In  contrast,  for  a  computer  on  a  public 
packet  network  the  problem  of  having 
too  much  or  not  enough  port  capacity  is 
eliminated.  Peak  traffic  loads  can  be 


handled  easily. 

And,  in  terms  of  geographic  availability, 
adding  terminals  in  new  locations  requires 
no  effort  at  all  on  the  user’s  part. 

Packet  switching’s  greatest  advantage  is 
its  flexibility.  Typical  private  networks 
offer  access  to  only  one  computer  system 
or  computer  center  (when  a  company 
may  operate  multiple  systems  at  multiple 
centers),  but  the  public  packet  network 
permits  any  terminal  to  access  any  com¬ 
puter  system  on  the  network. 

Terminal  user  authentication  is  ordi¬ 
narily  performed  by  the  customer  com¬ 
puter  system,  although  public  packet  net¬ 
works  also  offer  mechanisms  for  limiting 
access  to  specified  network  ports. 

Additionally,  the  public  packet  network 
handles  a  wide  range  of  terminal  types 
and  provides  many  options  to  the  user  on 
how  each  terminal  type  is  to  be  handled. 
The  user  may  specify  parameters  which 
determine  the  response  time  performance 


of  the  network;  half- or  full-duplex  trans¬ 
mission;  local  character  echoing  by  the 
network  or  remote  echoing  by  the  cus¬ 
tomer  computer;  the  amount,  if  any,  of 
padding  to  be  inserted  by  the  network; 
and  whether  the  network  should  code 
convert  characters  into  a  standard  form. 

Some  of  the  parameters  are  established 
when  the  customer’s  computer  is  initially 
connected  to  the  network.  Other  para¬ 
meters  may  be  dynamically  controlled  by 
the  customer’s  computer  or,  in  some 
cases,  by  the  terminal  user. 

Quality  of  Service 

In  terms  of  availability  of  service,  public 
packet  networks  offer  higher  availability 
than  all  but  the  most  costly  and  sophisti¬ 
cated  private  networks. 

First,  the  probability  a  terminal  user 
will  encounter  a  busy  signal  when  dialing 
into  an  access  port  during  the  peak  hour 
is  appreciably  higher  in  the  case  of  the 


private  network  with  few  ports  in  each 
city  than  in  the  case  of  the  public  packet 
network  with  many  ports  in  each  city. 

Second,  when  a  line,  multiplexer  or 
concentrator  failure  in  a  private  network 
can  put  all  terminal  users  in  a  city  out  of 
business,  similar  equipment  or  line  fail¬ 
ures  within  a  public  packet  network  are 
invisible  in  most  cases  to  the  user. 

The  packet  net  is  a  highly  intercon¬ 
nected  distributed  network  with  many 
computers  at  each  major  switching  node. 

Since  user  data  is  broken  up  into_small 
segments,  called  packets,  and  dynamically 
routed  along  the  best  path  at  any  given 
moment,  a  link  outage  in  the  backbone 
network  is  invisible  to  the  user. 

Moreover,  each  major  switching  center 
is  equipped  with  one  or  more  “hot  stand¬ 
by”  processors,  which  automatically  take 
over  should  an  active  processor  fail. 

Finally,  public  packet  networks  utilize 
powerful  error  detection  and  correction 
techniques,  reducing  errors. 

Economy  Factors 

One  of  the  basic  appeals  of  a  public 
packet  network  is  the  ability  to  have  a 
nationwide  communications  network 
with  virtually  no  investment.  The  time 
delay  and  the  capital  investment  required 
to  build  and  maintain  a  private  network 
are  largely  eliminated. 

For  the  Telenet  Communications  Corp. 
public  packet  net,  for  example,  the 
monthly  fixed  costs  to  link  a  customer 
computer  to  the  network  consist  of  a  flat 
rate  for  the  leased  channel  port  at  a 
Telenet  central  office  and  for  the  access 
channel. 

From  here  on,  a  customer  has  two 
options.  The  company  can  dial  in  to 
public  access  ports  and  pay  for  such  ports 
by  the  minute. 

Alternatively,  private  dial  and  leased 
channel  ports  for  terminal  users  can  be 
ordered  at  a  fixed  monthly  rate. 

If  the  choice  is  public  dial-in  facilities, 
the  hourly  charge  will  range  from  $1.40 
to  $4.80  per  hour  depending  on  the  rate 
classification  of  each  city.  However,  in 
cities  where  a  company  has  many  ter¬ 
minal  users  and  high  traffic  volume,  the 
network  offers  a  sliding  rate  structure 
which  brings  the  dial  access  charge  down 
to  70  cents  per  hour. 

These  rates  are  substantially  below  long 
distance  telephone  or  Wats  charges  and 
also  compare  very  favorably  to  the  hourly 
costs  of  typical  multiplexer  or  concen¬ 
trator  network  configurations. 

It  should  be  noted  that  when  a  terminal 
user  dials  into  a  local  network  access 
point  and  establishes  a  connection  to  a 
remote  computer,  the  charges  for  such 
access  are  billed  to  the  host  computer. 

While  direct  reduction  in  communica¬ 
tions  expenditures  represents  major  sav¬ 
ings,  computer  users  also  realize  substan¬ 
tial  additional  savings  resulting  from  the 
“network  management  function”  per¬ 
formed  by  the  public  packet-switching 
network  organization. 

The  design,  implementation,  operation 
and  maintenance  of  a  nationwide  private 
data  communications  network  requires  a 
considerable  amount  of  company  re¬ 
sources. 

It  is  necessary  to  forecast  uncertain 
traffic  volume;  recruit  data  communica¬ 
tions  specialists;  consider  various  network 
design  alternatives  (e.g.,  multiplexers  or 
programmable  concentrators);  evaluate 
different  types  of  modems,  multiplexers 
and  minicomputers;  and  incur  capital  in¬ 
vestment  costs  for  equipment. 

Network  management  costs  for  such 
tasks  are  sometimes  as  large  as  the  direct 
costs  for  network  line  facilities.  Since  the 
operator  of  a  public  packet-switching  net¬ 
work  performs  these  functions  on  behalf 
of  the  user,  companies  may  realize  addi¬ 
tional  savings. 

Mathison  is  vice-president  of  Telenet 
Communications  Corp.  in  Washington, 
DC. 
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It  could  be  quite  some  time  until  you 
fully  appreciate  Quantum/L  tape. 


Some  data  you  need  to  keep  indefinitely.  Things 
like  financial  and  stockholder  information.  Tax 
records.  Corporate  agreements  and  other  legal 
matters.  Patents.  Engineering  plans.  Product 
formulas.  All  kinds  of  critical  data.  That’s  why  we 
p-  /  developed  Quantum/L. 

The  surface  coating  of  our  Quantum/L  computer 
tape  is  a  special  stress-resistant  oxide  that  won’t 
shed.  Specifically  formulated  for  maximum  data 
integrity,  it’s  the  best  choice  for  long  term  storage. 

And  for  critical  data  that  gets  frequent  use,  our 
Quantum/L  CX  tape  is  designed  to  drain  off  debris- 
gatherinq  static  charqes  and  help  prevent  cinching 
i  and  spoking. 

•v' 

To  find  out  more  about  our  premium  tapes,  see 
your  Memorex  representative,  locations  in 
principal  cities  worldwide.  Or  contact  us  at  1200 
Memorex  Drive,  MS-0064,  Santa  Clara,  CA  95052. 
Outside  California,  phone  toll  free  (800)  538-6856; 
in  California,  call  collect  (408)  987-2520. 

Memorex  Ouantum/L  tape:  to  hold  the  data  you 
need  to  hold  indefinitely. 
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132  CEnracter  Line  Handles  Forms  from  4"  to  1 5"  Wide 
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Clear  Impact  Printing  on  Multiple  Copy  Forms 
Hirjh  Reliability,  Low  Maintenance,  National  Service  Organization 
Operates  up  to  2000'  from  Processor  [Supplied  with  50'  Cablel 

ncluding  Interface,  Controller,  and  Cable 

Models  for  DEC,  Data  General,  Hewlett  Packard  and  other  Mims  and  Terminals 
Quantity  and  DEM  Discounts  Available 


For  Details  Call  or  Write  D'l  Huey 

CUSI,  Norcross  6433  Warren  Drive,  Norcross,  Ga.  30093  404-449-8310 

CUSI  Norcross  A  Division  of  Computer  Usage  Company  ’For  DEC  Compatabie  Models,  Prices  Subject  to  Change,  Stand  Extra 


By  a  CW  Staff  Writer 

ALEXANDRIA,  Va.  -  Five  white-collar 
unions  in  the  UK  already  have  “signifi¬ 
cant"  DP  memberships,  Barry  A.  Wyld,  a 
professor  at  Northern  Ireland  Polytech¬ 
nic,  said  here  recently. 

They  are  the  Association  of  Professional 
Executive,  Clerical  and  Computer  Staff 
(Apex),  the  Association  of  Scientific 
Technical  and  Managerial  Staff  (ASTMS), 
the  National  Association  of  Local  Gov¬ 
ernment  Officials  (Nalgo),  the  Union  of 
Electrical  Workers/Technical  and  Super¬ 
visory  Staff  (Tass)  and  the  Society  of 
Civil  Servants  (SCS). 

Apex  is  very  active  in  recruiting  DP 
people  working  in  data  preparation,  Wyld 
said.  Of  its  total  1975  membership  of 
140,000,  10,000  were  in  DP  and  Apex 
planned  to  make  DP  one  of  its  major 
growth  areas  in  its  1976  recruitment  cam¬ 
paign. 

With  50  full-time  employees  backed  by 
a  team  of  highly  qualified  research  spe¬ 
cialists,  Apex  sponsors  16  members  of 
Parliament,  Wyld  stated. 

ASTMS  Militant 

ASTMS  boasts  that  “wherever  there  is 
a  major  computer  installation  handling 
data/information  in  a  company,  apart 
from  the  civil  service,  you  will  find 
ASTMS  members,”  according  to  Wyld. 

“We  organize  service  engineers  for  all 
[UK]  manufacturers  —  except,  of  course, 
IBM,”  ASTMS  leaders  have  also  said,  and 
Wyld  believes  “they  are  working  on  that 
small  problem.” 

With  1 4%  of  its  3 1 0,000  members  in  DP 
in  1975,  ASTMS  “is  militant  and  aggres¬ 
sive  and  uses  strikes  to  get  what  it 
wants,”  Wyld  said. 


The  complete  public  sector  is  Nalgo’s 
area  of  concern,  and  it  has  half  a  million 
members,  of  which  20,000  are  in  DP. 

“'Phis  union  has  employed  strike  tactics 
where  it  has  called  out  nonaffected  opera¬ 
tions  staff  as  a  lever  to  settle  other  mem¬ 
bers’  claims,”  Wyld  stated. 

For  example,  Nalgo  effectively  closed 
down  the  gas  industry  in  the  UK  for 
several  days,  and  computer  people  were 
used  as  a  lever  to  settle  the  dispute 
although  it  had  nothing  to  do  with  com¬ 
puters,  he  said. 

When  Nalgo  pulled  out  these  DP  mem¬ 
bers  in  sympathy  with  other  workers,  the 
dispute  was  settled  within  84  hours,  he 
noted. 

Tass  uses  an  approach  much  like  that  of 
ASTMS,  Wyld  said,  noting  approximately 
10,000  DP  workers  were  among  its 
1 14,094  members  in  1975. 

Valuing  the  strike  method  as  a  means  of 
furthering  members’  interests  when  nego¬ 
tiations  fail,  Tass  “is  fully  aware  many  of 
its  members  are  employed  in  jobs  where 
the  withdrawal  of  their  labor  can  be 
highly  disruptive,”  he  added. 

As  for  the  civil  servants’  organization, 
SCS,  Wyld  said  the  organization  main¬ 
tains  a  low  profile  and  engages  in  one-day 
token  strikes.  The  central  government  is 
Britain’s  largest  computer  user  and  the 
largest  employer  of  computer  staff,  he 
pointed  out,  adding  a  conservative  esti¬ 
mate  shows  about  7,000  of  the  govern¬ 
ment’s  DP  employees  are  SCS  members. 

Noting  that  industrial  disputes  involving 
computer  installations  and  companies 
were  never  mentioned  in  the  press  three 
years  ago,  Wyld  said  today  it  is  rare  for 
one  week  to  pass  without  mention  of  an 
action  taken  by  white-collar  unions. 


SPERRY  UNIVAC 
IS  GROWING 

We're  a  dynamic,  fast-paced  division  of  Sperry  Rand  Corporation, 
currently  expanding  throughout  the  western  U.S.  If  you  take  an 
aggressive  approach  to  selling,  here's  a  chance  to  grow  with  a 
company  that  thrives  on  exciting  new  ideas.  Take  us  up  on  this 
uncommon  opportunity  to  develop  your  career  to  its  fullest 
potential. 

SALES  OPENINGS 

•  MAIN  FRAME  SALES  REPRESENTATIVES  -  We're  look¬ 
ing  for  experienced  computer  sales  professionals  with  a 
proven  track  record. 

•  PRE-SALES  ANALYSTS  -  Excellent  opportunities  for  indi¬ 
viduals  desiring  the  challenge  and  financial  rewards  of  a 
sales  career  in  mainframes  or  data  entry. 

•  DATA  ENTRY  SALES  REPRESENTATIVES  -  Currently 
successful  in  selling  for  vendors,  such  as  Mohawk,  Inforex, 
Entrex,  Pertec-CMC. 

Why  not  join  us,  and  see  what  the  combination  of  excellent 
equipment  and  hard  work  can  produce  for  you.  We  offer  a  unique 
compensation  package. 

For  immediate  and  confidential  consideration,  please  call: 

Robert  Paddock 

Manager  of  Marketing  Resources 
(213)  475-8661 

Resumes  may  be  sent  to  his  attention  at  1 0880  Wilshire  Blvd.,  Suite  21 1 0 
Los  Angeles,  California  90024 
(No  Agency  Referrals  Accepted 

SPERRY  Hr  LI  N I  VAC 

"  COMPUTER  SYSTEMS 


the  alternative  to 


We  have  a  replacement  for  the  401 9/Novadisc  —  and 
ours  is  ULTRA  RELIABLE.  Over  600  owners  of  Data  Gen¬ 
eral  computers  are  using  Alpha  Data  disc  memories. 

We  call  them  the  ADO-N  Series.  They  are  plug-compati¬ 
ble  and  transparent  to  your  Data  General  computer  and 
use  the  same  peripheral  slot  as  the  401 9/Novadisc  con¬ 
trollers  —  without  wiring  changes. 

The  ADC-N  memories  are  compatible  with  RDOS,  RTOS 
and  MRD0S  and  offer  4  to  40  megabits  capacity  on  one 
spindle  with  access  times  as  low  as  8.4  ms. 

P.S.  We  also  have  plug-compatible  disc  systems  tor  all 
popular  minicomputers. 

Write  or  call  Ted  Lincoln,  Alpha  Data  Inc,  (213)882-6500 

alpha  data  inc. 

20750  Marilla  Street,  Chatsworth,  California  91311 

•NOVADISC  IS  A  TRADEMARK  OF  DATA  GENERAL  CORPORATION. 
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To  Increase  Guilds '  Power 

UK  Unions  Pursuing  DPers 


By  Edith  Holmes 

Of  the  CW  Staff 

ALEXANDRIA,  Va.  —  The  white-collar 
unions  in  the  United  Kingdom  see  the 
whole  DP  field  as  “ripe  for  picking,” 
Barry  A.  Wyld,  a  professor  at  Northern 
Ireland  Polytechnic,  said  here  recently. 

Not  too  long  ago  “the  computer  profes¬ 
sional  stood  aloof  from  the  usual  frame¬ 
work  of  management  and  the  trade 
unions,”  Wyld  said.  “Very  few  installa¬ 
tions  were  unionized.” 

But  now  things  are  changing.  White-col¬ 
lar  unions  are  increasingly  attractive  to 
DP  personnel  in  the  UK,  yet  management 
appears  totally  unprepared  for  what  lies 
ahead,  he  stated. 

By  controlling  dissatisfied  data  prepara¬ 
tion  people  —  by  far  the  largest  group  of 
DP  workers  in  the  UK  —  the  unions  have 
the  power  to  disrupt  an  organization  or 
even  a  whole  industry,  Wyld  said. 

Similar  chaos  can  result  from  union 
control  over  much  smaller  and  more  high¬ 
ly  skilled, groups  such  as  service  engineers, 
he  added. 

Unlike  UK  management,  the  white-col¬ 
lar  unions  “are  fully  aware  of  the  value  of 
these  workers  as  a  key  which  can  be'used 
effectively  in  the  settlement  of  a  wide 
range  of  disputes,”  Wyld  said. 

“Furthermore,  if  the  unions  are  to  retain 
their  political  strength,  then  they  must 
become  more  aggressive  in  courting  the 
white-collar  workers,”  he  noted. 

The  function  of  the  British  trade  union 
today  remains  what  it  was  in  the  19th 
Century:  the  protection  of  workers’  inter¬ 
ests,  Wyld  explained.  Because  they  spon¬ 
sor  members  of  Parliament,  the  unions 
can  wield  substantial  political  power  as 
well.  Trade  unions  in  the  UK  can  have  a 
considerable  effect  on  the  economy,  he 
noted. 

As  of  this  year,  the  total  DP  work  force 
of  between  190,000  and  200,000  in  the 
UK  is  spread  over  more  than  40,000 
installations,  he  estimated.  The  total 
membership  of  this  group  in  white-collar 
unions  is  approximately  77,000. 

Like  other  white-collar  workers,  DP 
people  have  “played  an  increasingly  im¬ 
portant  role  in  the  economic  life  of  our 
nation,”  Wyld  said.  At  the  same  time, 
however,  “they  have  become  worth  less 
relative  to  manual  and  blue-collar  work¬ 
ers.” 

'The  preferred  terms  of  employment 
that  once  belonged  to  white-collar  work¬ 
ers  alone  are  now  shared  by  the  total 
work  force,  he  noted. 

Pro-Union  Factors 

Two  factor's  —  office  specialization  and 
the  use  of  computers  —  have  contributed 
to  the  many  workers’  feelings  of  not 
being  able  to  get  ahead,  which  in  turn 
leads  to  a  pro-union  attitude,  Wyld  main¬ 
tained. 

Office  specialization  has  reduced  the 
level  of  skill  required  and  increased  the 
number  of  dead-end  jobs,  he  explained. 
“The  introduction  of  capital-intensive 
computers  has  facilitated  an  assembly  ap¬ 
proach  to  work,  demanding  shiftwork¬ 
ing.” 

In  particular,  programming  “has  become 
deskilled  to  such  an  extent  that  it  may  be 
described  as  a  routine  clerical  function,” 
he  said,  predicting  this  job  function  will 
disappear  in  the  next  10  to  15  years. 

Shiftworking  is  already  the  accepted 
procedure  on  the  operations  side  of  an 
installation,  he  added,  and  more  complex 
operating  systems  have  resulted  in  a  faster 
work  rate,  requiring  greater  attention  to 
detail. 

“Data  preparation  is  already  the  ac¬ 
cepted  subject  of  work  study  investiga¬ 
tion,”  Wyld  said. 

For  the  systems  analyst,  the  problem  is 
“promotion  blockage,”  he  continued. 
The  analyst  finds  it  difficult  to  break  into 
DP  management  and  therefore  does  not 


see  much  of  a  career  path  ahead  of  him. 

All  of  these  factors  contribute  to  trade 
growth,  Wyld  said.  Dissatisfaction  in  the 
UK  DP  community  also  coincides  with  a 
decline  in  the  total  number  of  manual 
workers  and  a  rapid  increase  in  the  num¬ 
ber  of  white-collar  workers. 

“If  the  trade  unions  want  to  maintain 
their  relative  position  in  the  power  struc¬ 
ture  of  the  country  and  play  an  effective 
role,  then  they  will  have  to  continue  their 
pressure  on  recruiting  white-collar  work¬ 
ers,”  Wyld  contended. 

DP  people  are  an  important  target  for 
union  membership  not  only  because  their 
presence  contributes  to  the  overall 
strength  of  the  union,  but  also  because 
they  can  be  used  as  bargaining  levers,  he 
said. 


RESPONSE  TIME 


PROBLEMS? 


Get  the  REAL  response  time  with  a  TERMINAL  RESPONSE  TIME 
MONITOR.  This  is  a  hardware  monitor  that  measures  the  average, 
minimum,  and  maximum  RESPONSE  TIME  along  with  the  number 
of  transactions.  Terminal  connection  is  by  a  front  panel  optical 
coupler  which  eliminates  internal  probe  points.  Operation  is  unattended 
and  automatic. 


Price:  $950.00 


For  more  information  contact: 


Delivery:  Stock  to  30  Days 


DJESTRQMJCS  INC. 

3596  South  300  West 
Salt  Lake  City,  Utah  84115 
(801)  262-9923 


Alternatives  to  IBM  3270? 
TRIVEX  PLUS  70  has  it  ALL¬ 
PLUS  MORE.  “ 


LITE  PEN 
OCR  WAND* 
FORMAT  COMPOSITION 
LOCAL  DISPLAY  PRINT 
USER  FAULT  ISOLATION** 

‘Reads  OCR  “A"  font 

**A  new  internal  diagnostic  program  for  assisting  the  user 
in  isolating  telecommunications  faults. 


Each  PLUS  70  component  is  inter¬ 
changeable  with  its  3270  equivalent. 

Replace  or  add  any  PLUS  70  compo¬ 
nent  to  your  IBM  3270  or  install  a  complete 
PLUS  70  system.  Delivery-30  days. 

The  PLUS  70  was  designed  to  meet 
your  needs  by  Trivex,  a  company  with  a 
long  standing  track  record  for  quality  prod¬ 
ucts  and  responsive  nationwide  service. 


For  more  information  or  a  demonstra¬ 
tion  of  TRIVEX  PLUS  70  call,  write,  or  wire: 

TRiVEXinc 

3180  Red  Hill  Ave.,  Costa  Mesa,  CA  92626 

(714)  546-7781 

New  Jersey:  (201)  461-4712 

Chicago:  (312)  325-8108 

Dallas:  (214)  661-5062 
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Mini  Intervenes  in  'Family  Feud’  by  Scoring  Points 


LOS  ANGELES  Behind  the  scenes  at 
ABC -TV  here,  a  32K  Jacquard  Systems 


minicomputer  is  keeping  score  and  driv¬ 
ing  a  giant  signboard  on  “Family  Feud,” 


a  new  game  show. 

Pertec  Computer  Corp.  FD-500  flexible 
disks  store  the  data,  and  instructions  and 
messages  are  entered  via  a  Jacquard  CRT. 

In  addition  to  scoring  instructions,  the 
program  stores  up  to  1 ,000  prepared  mes¬ 
sages,  such  as  “Family  Feud,”  in  very 
large  letters.  These  messages  are  shown 
between  rounds  of  the  game. 

The  sign  is  composed  of  8,400  disk¬ 
shaped  magnetic  dots,  yellow  on  one  side 
and  black  on  the  other.  By  controlling 
which  side  faces  the  camera,  hundreds  of 


words,  numbers  and  combinations  can  be 
created. 

Families  appearing  on  the  show  com¬ 
pete  for  points  by  answering  a  series  of 
questions.  The  answers  that  win  the  most 
points  are  the  ones  which  are  most  “pop¬ 
ular,”  judging  from  a  survey  of  100  peo¬ 
ple  taken  before  the  show  and  then  proc¬ 
essed  by  computer. 

These  appear,  with  their  assigned  points, 
on  the  board  during  the  game. 

The  sign  was  built  by  Ferranti-Packard 
Ltd.  of  Toronto. 


DP  Helping  Swedish  Families 
Gain  Better  Sense  of  Identity 


A  mini  makes  more  than  a  cameo  appearance  on  'Family  Feud.’ 


STOCKHOLM  —  About  60%  of  Swe¬ 
den’s  eight  million  people  share  only  150 


Don’t  use  an 
LA-to-Chicago  modem 

between 

LAX  and  Century  City 


surnames,  which  makes  searching  through 
a  telephone  book  to  find  any  one  of  the 
380,000  Johanssons,  370,000  Anders- 
sons,  239,000  Nilssons  or  209,000  Karls- 
sons  a  nerve-wracking  experience  at  best. 

The  Swedish  government  is  attempting 
to  solve  this  problem  with  the  help  of  a 
computer.  The  system  is  being  used  to 
compose  and  publish  books  of  new  names 
which  Swedes  may  choose  to  adopt  as 
their  own. 

Combinations  Created 

Existing  Swedish  words  and  local  and 
regional  place  names  stored  in  a  data  base 
are  generated  into  all  possible  combina¬ 
tions  resulting  in  names  like  “Hokflod,” 
which  translates  to  “wild  bird  river.” 

Although  the  Swedish  government  has 
been  offering  new  names  for  the  past  30 
years,  the  computer  was  brought  in  only 
recently. 

About  5,000  Swedes  apply  for  new 
names  each  year.  Total  processing  costs 
for  a  name  change  are  reported  to  be 
about  $50. 

Privacy  Commission 


High  speed  modems  are  overkill  in 
short  haul  networks. 

If  you  re  transmitting  data  long  dis¬ 
tances,  New  York  to  Chicago  for  in¬ 
stance,  you  need  expensive  high 
speed  modems 

But  if  you’re  going  only  cross  town 
or  across  the  street,  there  are  other 
devices  that  can  do  the  job  far  more 
efficiently,  and  for  far  less  money. 

Our  line  drivers  are  designed  for 
short  haul  networks. 

Our  Synchronous  Line  Drivers 
(SLDs)  have  switch  selectable  data 


Asynchronous  Line  Drivers  (ALDs) 
handle  baud  rates  from  0-9600  bps. 
They  can  both  replace  any  modem 
operating  within  those  speed  ranges. 
They  both  conform  to  Bell  specification 
#43401 .  They  operate  on  either  loaded 
or  unloaded  cable. 

Our  rental  costs  are  lower  than  Bell's, 
or  you  can  increase  your  savings  even 
more  by  buying  from  us  outright. 

We  have  a  size  advantage,  too. 
Eighty-eight  of  our  units  fit  into  a  single 
cabinet.  Bell  fits  no  more  than  70,  and 
sometimes  as  few  as  10  into  the  same 
size  cabinet. 


More  diagnostics  mean  less 
downtime. 

Our  SLDs  have  9  diagnostic  LED 
indicators.  Loopbacks  include  local 
analog,  local  digital  and  remote  digital. 
A  built-in  self-test  feature  makes  our 
SLDs  ideal  for  unattended  testing.  They 
can  talk  to  either  themselves  or  any 
other  standard  511-bit  pseudo-random 
pattern  test  set. 

Our  ALDs  have  8  diagnostic  LED 
indicators.  Loopbacks  include  local 
analog  and  local  digital 
Simple  installation  and  operation. 

Our  line  drivers  need  no  adjustments, 
no  meters,  scopes,  bit  error  rate  testers 
or  Bell  servicemen  for  installation. 

Our  SLDs  use  state-of-the-art  CMOS 
technology  for  better  reliability.  An  ex¬ 
tremely  stable  crystal  oscillator,  used 
for  both  signal  generation  and  system 
timing,  assures  long  term  stability. 

Let  us  tell  you  how  much  you  can 
save. 

We’ve  got  a  handy  checklist  that  will 
help  you  compute  how  much  you  can 
save  by  replacing  your  high  speed 
.modems  with  Prentice  line  drivers  Call 
or  write  for  your  free  copy. 


PRENTICE 

Prentice  Corporation 
795  San  Antonio  Road 
Palo  Alto,  California  94303 
415/494-7225 


rates  from  1200  to  19,200  bps  Our 


Replacing  Bell  Modems  with  Prentice  Line  Drivers  can  save  you 
from  $2,740  to  S49.220  per  line  over  a  5-year  period. 


Bell 

Modem 

Prentice 

Replacement 

Approximate  cost  savings 
per  year’  on  1  line.  Bell 
rental  vs.  Prentice  purchase 

Typical  limit 
in  miles 
using  a 
Prentice  unit 

1st  Year 
Savings 

Succeeding 
Years  Savings 

T03F 

ALD 

$  148 

$  648  yr 

40 

202 

ALD 

270 

770  yr 

40 

201C 

SLD 

462 

1.51 2  yr 

25 

208A 

SLD 

1.706 

2.796,'yr 

16 

209A 

SLD 

4  316 

5.676  yr 

10 

301  (19  2)" 

SLD 

8.564 

10.164  yr 

10 

‘Special  assembly  only 


Sets  Public  Hearings 

WASHINGTON,  D.C.  —  The  Privacy 
Protection  Study  Commission  will  hold 
public  hearings  on  employment  and  per¬ 
sonnel  record-keeping  practices  here  on 
Dec.  9-10  and  Dec.  16-17. 

Hearings  will  begin  at  9:30  a.m.  each 
day  in  Room  2318  of  the  Rayburn  House 
Office  Building. 

The  hearings  are  part  of  the  commis¬ 
sion’s  inquiry  into  the  desirability  of  ex¬ 
tending  the  principles  and  requirements 
of  the  Privacy  Act  of  1974  to  the  private 
sector  and  state  and  local  governments. 

Under  scrutiny  will  be  the  employment 
and  personnel  recordkeeping  practices  of 
private  industry,  state  and  local  govern¬ 
ments,  private  nonprofit  organizations, 
employment  agencies,  consumer  investi¬ 
gative  companies,  private  investigating 
agencies  and  labor  unions. 

Additional  information  on  the  hearings 
is  available  from  the  commission  at  2120 
L  Street  N.W.,  Washington,  D.C.  20506. 

EFT  Commission  to  Address 
Issue  of  Sharing  Systems 

WASHINGTON,  D.C.  -  The  National 
Commission  on  Electronic  Fund  Trans¬ 
fers  (EFT)  will  hold  hearings  on  issues 
impacting  the  sharing  of  EFT  systems  on 
Dec.  9-10,  in  Room  2128  of  the  Rayburn 
House  Office  Building  here. 

Witnesses  will  be  asked  why  EFT  sys¬ 
tems  should  be  shared;  what  the  impact 
on  consumers  would  be  if  sharing  were 
prohibited,  permitted  or  mandated; 
which  institutions  and  organizations 
should  be  required  to  share;  and  who 
should  legislate  sharing. 

Further  information  is  available  from 
the  commission  at  1000  Connecticut  Ave. 
N.W.,  Washington,  D.C.  20036. 


Does  your  IBM  host  computer 
do  too  much  telecommunications 
housekeeping  and  not  enough 
computing? 


Introducing  Flexicom’s 
IBM-compatible 

telecommunications  system.  With 
dean,  quick,  simple  host 
interfacing. 

If  your  company  is  using  a  com¬ 
munications  network,  your  host 
computer's  applications  growth  is 
limited  because  of  expanding 
workloads  and  lack  or  sufficient 
support. 

The  consequences?  —  Escalating 
staff  and  equipment  problems. 

And,  of  course,  the  bottom  line  is 
increasing  costs  for  your  data 
processing  system. 

For  these  reasons,  DPF  introduces 
Flexicom. 

Consistent  Systems  Architecture. 

Flexicom's  software  frees  your  host 
computer  of  telecommunications 
housekeeping  by  organizing  the 
network  and  placing  tasks  where 
they  belong— with  Flexicom.  That's 
because  it  operates  as  a  front-end  or 
distributed  processor. 

And  Flexicom  serves  your 
operation  by  acting  as  a  complete 
telecommunications  system.  With 
fast,  clean,  and  uncomplicated  host 
computer  interfacing. 

IBM  hardware.  IBM-compatible 
software. 

With  Flexicom  you  don't  have  to 
"pioneer."  The  hardware  is  a  general 
purpose  IBM  360/370  computer 
sized  to  your  requirements  and 
compatible  with  your  IBM  software. 


This  means  only  minimal  user 
programming  is  necessary  to 
integrate  Flexicom  with  your  host 
computer. 

A  cost-effective,  long-term  solution. 

Flexicom  is  an  inexpensive, 
long-term  solution  to  data 
communications  problems. 

IBM  hardware  in  a 
telecommunications  system  that's 
basically  an  IBM  solution  means 
little  training  will  be  required  of 
your  staff.  Consistent  Systems 
Architecture  means  future  needs 
will  be  readily  accommodated  as 
they  develop.  Fewer  problems  with 
more  efficient  equipment  means  a 
more  productive  staff. 

And  your  host  computer  will  be 
free  to  ao  the  basic  bottom  line 
work. 

Additional  Flexicom  advantages. 

■  More  local  processing  capabilities 
than  existing  competitive  systems. 

■  The  network  is  transparent  to  the 
host  computer. 

■  Off-loaa  TP  monitoring  from  the 
central  processing  unit. 

■  Extensive  network  control 
statistics. 

■  Message  switching. 

We  do  more  than  lease  IBM 
computer  systems. 

DPF  is  one  of  the  largest  360/370 
computer  leasing  firms  in  the 
country.  But  we  do  more  than  lease 
computers. 


With  innovative  systems  like 
Flexicom,  DPF  is  talcing  IBM 
computer  systems  a  step  further  for 
our  clients. 

Let  us  tell  you  how  Flexicom  can 
help.  Call  Ed  Zukerman  collect,  at 
(914)428-5000. 

Or  just  mail  this  coupon. 


flexicom 

I'm  interested  in  hearing  more 
about  DPF  and  Flexicom. 

□  Please  have  your 
representative  contact  me. 

□  Please  send  me  a  brochure  and 
more  information. 


Name 


Title 


Phone  Number/Ext. 


Company 


Address  State/Zip 

Send  to:  Flexicom 

DPF  Incorporated 
141  Central  Park  Ave.  S. 
Hartsdale,  N.Y.  10530 


Page  1  4 


iZO  COMPUTERWORLD 


November  29,  1 976 


Calendar 


Nov.  29-Dec.l.  MW 
YORK  '76  Input/Output 
Systems  Seminar.  Contact:  In¬ 
put/Output  Systems  Associa¬ 
tion.  ICO.  Box  1  334.  Stamford, 
Conn. 06904. 

Dec.  2  -  3  ,  Washington, 
DC  formatted  File  Systems 
Commercial  Users  Group  1976 
Meeting.  Contact:  Carolyn 
Sharnlin,  1X60  1  ineoln  St.,  Suite 
700.  Denver,  Colo.  80203 

Dec.  6  -  7  ,  W  a  s  h  i  n  g  t  o  n  , 
DC  Life  Cycle  Costs  and 
Logistics  Alternatives,  sponsored 
by  the  American  Institute  of 
Aeronautics  and  Astronautics. 
Contact:  Helen  Flourny,  444  W. 
Ocean  Blvd.,  Suite  1403,  P.O. 
Box  1710,  Long  Beach,  Calif. 
90801 . 

Dec.  6-8,  San  Francisco  — 
Computer  Software  Conference, 
sponsored  by  the  American  In¬ 
stitute  of  Industrial  engineers 
(All  12 ) .  Contact:  Diane  Sum¬ 
mers,  All!:,  Computer  and  Infor¬ 
mation  Systems  Division.  P.O. 
Box  3727,  Santa  Monica,  Calif. 


90403. 

Dec.  6-9,  l  as  Vegas  Fall  Dig¬ 
ital  Equipment  Computer  Users 
Society  (l)ecus)  Meeting.  Con¬ 
tact:  David  Simler.  Decus,  May¬ 
nard.  Mass.  01  754. 

Dec.  7  -  8  ,  W a  s  h  i  n  g  t  o  n  , 
DC  1976  Transportation 
Data  Coordinating  Committee 
(TDC)  National  Transportation 
Systems  Forum  and  Exhibit. 
Contact:  1  DCC.  1101  17th  St. 
N.W.,  Suite  309,  Washington, 
D  C.  20036. 

Dec.  7-10,  Chicago  Distri¬ 
buted  Data  Processing  Confer¬ 
ence,  sponsored  by  the  Ameri¬ 
can  Institute  of  Industrial  Engi¬ 
neers. 

Dec.  7-15,  Moscow  Sovexpo 
'77,  sponsored  by  Clapp  &  Poli¬ 
ak,  Inc.  Contact:  Clapp  & 
Poliak,  Inc.,  245  Park  Ave.,  New 
York,  N  Y.  10017. 

Dec.  8-10,  Orlando,  Fla. - 
College  and  University  Systems 
Exchange  (Cause)  National  Con¬ 
ference.  Contact:  Cause,  737 
29th  St.,  Boulder,  Colo.  80303. 


ADAGE  ENDS 

THE  WAIT  FOR 
2250  3-TYPE 
DISPLAYS 


The  Adage  GT/2250  inter¬ 
active  graphics  display  system  is  a 
plug-to-plug,  key-for-key,  low- 
cost  second  source  for  the  IBM 
2250/3.  With  the  extra  perform¬ 
ance  features  you  would  expect 
from  the  recognized  leader  in 
computer  graphics  technology. 

A 

ilnd  it's  in  pro¬ 
duction  now.  So  you  can  have  the 
systems  you  need  when  you  need 
them.  As  fast  as  60  days  A.R.O. 
For  replacements  or  additions— or 
to  implement  a  whole  new  design 
effort.  Without  any  user  retraining. 
Why  wait  for  less? 

lor  complete  specifica¬ 
tions  on  the  Adage  GT/2250,  call 
or  write  ADAGE,  1079  Common¬ 
wealth  Avenue,  Boston,  Massa¬ 
chusetts  02215.  (617)  783-1100. 
TWX  710-330-0141. 


ADAGE 


|  I  NCORPOR ATED 


NCC  to  Focus  on  Personal  Computing 


ware  designs,  trends  for  personal 
computing,  influence  of  the  per¬ 
sonal  computing  movement  on 
the  computer  industry  and  on 
computer  science  education,  in¬ 
novative  applications  of  personal 
computing  systems,  standards 
for  personal  computing  products 
and  forecasting  of  trends  in  per¬ 
sonal  computing. 

Deadline  for  all  submissions  is 
Dec.  1,  1976.  For  a  copy  of  the 
official  “call  for  papers”  and 
“paper  guidelines,”  contact  Dr. 
Robert  R.  korfhage,  ’77  NCC 
Program  Chairman,  Department 
of  Computer  Science,  Southern 
Methodist  University,  Dallas, 
Texas  75275. 

A  personal  computing  club 
congress  will  allow  representa¬ 
tives  of  clubs  to  exchange  ideas 
relating  to  club  activities  and 
problems,  the  spokeswoman  in¬ 
dicated. 

Information  on  exhibit  space 
may  be  obtained  by  contacting 
Carol  Sturgeon,  manager  of  con¬ 
ference  operations,  Afips,  210 
Summit  Ave.,  Montvale,  N.J. 
07645. 


March  1,  1977. 

The  grand  prize  is  a  SI 00  U.S. 
Savings  Bond  plus  a  minimum 
$300  travel  grant  to  attend  the 
1977  AEDS  Convention  in  Fort 
Worth,  Texas  on  April  25-29. 

The  winning  student’s  sponsor 
also  will  receive  an  all-expense 
paid  trip  to  the  convention. 

SIC/EFT  Slates 
Panel  Discussion 

NEW  YORK  —  A  panel  of  five 
bankers  will  give  a  presentation 
on  the  functions  and  services  of 
the  New  York  Automated  Clear¬ 
ing  House  on  Dec.  9. 

The  program,  which  is  spon¬ 
sored  by  the  Special  Interest 
Committee  on  Electronic  Funds 
Transfer  (SIC/EFT),  will  begin 
at  5:30  p.m.  at  the  Hotel  Lex¬ 
ington  here. 

The  panel  will  be  chaired  by 
George  C.  White  Jr.,  vice-presi¬ 
dent,  The  Chase  Manhattan 
Bank,  and  participants  will  in¬ 
clude  James  O.  Aston,  assistant 
vice-president.  Federal  Reserve 
Bank  of  New  York;  Charles  W. 
Donaldson,  vice-president,  Man¬ 
ufacturers  Hanover  Trust  Co.; 
Santo  E.  Galdi,  vice-president. 
United  Jersey  Bank;  and  Alexan¬ 
der  V.R.  Halsey,  senior  vice- 
president,  Morgan  Guaranty 
Trust  Co. 

For  details,  contact  Bob  Duffy 
at  the  New  York  City  Chapter, 
P.O.  Box  245,  New  York,  N.Y. 
10017. 

Singer  Users  Selected 
For  Leadership  Posts 

HARTFORD,  Conn.  -  Milford 
Munson  was  selected  vice-presi¬ 
dent  and  Shirley  Dyess  was 
elected  to  the  Board  of  Gov¬ 
ernors  of  Forum  International, 
the  Singer  Information  Systems 
users  group. 

The  announcement  was  made 
at  a  meeting  of  the  Board  of 
Governors  at  the  association’s 
fall  conference  here  recently. 

Munson  is  data  base  admin¬ 
istrator  for  the  Materials  Fabri¬ 
cation  Division  of  Lawrence 
Livermore  Laboratory. 

Dyess  is  DP  manager  for  Sue 
Ann,  Inc.  in  Dallas. 


MONTVALE,  N.J.  A  major 
program  on  computing  will  be 
featured  as  part  of  the  1977 
National  Computer  Conference 
(NCC)  to  be  held  in  Dallas  on 
June  13-16,  according  to  an 
American  Federation  of  Infor¬ 
mation  Processing  Societies 
(Afips)  spokeswoman. 

A  personal  computing  fair  will 
feature  exhibits  of  individually- 
owned  projects  that  will  be 
judged  in  several  areas  such  as 
hardware,  software  and  applica¬ 


tions. 

For  information  on  participat¬ 
ing  in  the  fair,  contact  Harold  A. 
Mauch,  Percom  Data  Co.,  4021 
Windsor,  Garland,  Texas  75042. 

Societies/ 
User  Groups 

Papers  and  proposals  for  two 
days  of  panel  sessions  are  cur¬ 
rently  being  solicited  on  per¬ 
sonal  computing  software,  hard- 


AEDS  Annual  Programming  Contest 
Set  for  Students  in  Grades  7-12 


WASHINGTON,  D.C.  -  The 
Association  for  Educational 
Data  Systems  (AEDS)  will  hold 
its  14th  annual  computer  pro¬ 
gramming  contest  for  students  in 
grades  7-12. 

Entries  are  welcome  in  the  fol¬ 
lowing  categories:  business,  bio¬ 
logical  and  physical  sciences, 
computer  art,  computer  science, 
games,  humanities  and  mathe¬ 
matics.  Deadline  for  entries  is 


Category  winners  will  receive  a 
$50  U.S.  savings  bond. 

Team  as  well  as  individual  en¬ 
tries  may  lie  submitted,  but  in 
the  event  a  team  wins,  only  one 
member  may  travel  expenses- 
paid  to  the  conference. 

For  additional  information, 
contact  E.  Keith  Smelser,  5040 
Bald  Eagle  Ave.,  White  Bear 
Lake,  Minn.  55110. 


Model  33ASR  with  dial-up  set  and  complete 
maintenance  service  tor  $90  per  month  on  1-year  lease. 

/e,:'jh!ly  higher  for  90-day  lease.) 


Now  —  lease  Teletype  equipment  from  RCA  for 
just  $48  per  month  on  1-year  lease  (send/receive 
model  33KSR)  including  maintenance.  With  dial 
up  set,  only  90C  a  day  more!  (Slightly  higher  for  90- 
day  lease.) 

■  Prompt  installation  and  maintenance  services  by 
RCA  technicians  based  in  over  140  cities. 

■  Delivery  through  our  coast-to-coast  warehouse 
network 

■  Automatic  unattended  operation 

■  Built-in  dial  capability 

■  Alternate  voice  communications 

■  Friction  or  sprocket  (pin)  feed 

■  Interfaces  with  Bell  System  1 001  B  (CBT),  1001  D 
(CBT)  and  1  001 A  (CBS)  or  Western  Union  TAA  for 
TWX  use. 

Call  or  write  your  local  RCA  representative  about  his 
complete  line  of  data  sets,  telephone  couplers,  solid 
state  selectors  and  multiplexing  equipment. 

RCA  Service  Company.  A  Division  of  RCA 
•CAMDEN.  N.J  08101,  Bldg  204-2.  Phone  (609)779-4129 

•  PHILADELPHIA,  PA  19145,  3310  South  20th  Street 
Phone.  (215)  HO  7-3300 

•TUCKER.  GA.  30084,  4508  Bibb  Blvd  .  Phone  (404)  934-9333 
•STRONGSVILLE.  OHIO  44136.  20338  Progress  Or  Phone  (216)  238-9555 
•JERSEY  CITY.  N.J  07305.  Liberty  Industrial  Park.  43  Edward  J. 

Hart  Rd  .  Phone:  (201)  451-2222  (N  J  ).  (212)  267-1550  (N.Y  ) 

•SKOKIE.  ILL  60076.  7620  Gross  Point  Road,  Phone  (312)  965-7550 

•  DALLAS.  TEXAS  75207.  2711  Irving  Blvd  .  Phone  (214)  ME  1-8770 

•  MONTEBELLO.  CALIF  90640,  1501  Beach  Street.  Phone  (213)  685-3069 
’Registered  service  mark  of  AT&T  Co 

■Registered  Trademark  of  Teletype  Corp. 
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RCA  op 
new  line 


Teletype 


The  inventors 
of  magnetic  tape 
make  a  more  reliable 

“Winchester!  and 
its  guaranteed  forever 


Back  in  1932,  BASF  invented  magnetic  tape  . 
the  forerunner  of  such  modern  data  processing  media 
as  the  3348  “Winchester”  Data  Module.  And,  because 
our  error  testing  is  twice  as  critical  as  drive  manufac- 
turer’s  specifications,  we  warranty  our  Data  Module  to 
be  free  from  manufacturing  defects  for  as  long  as  you 
use  it. 

BASF  research  has  made  significant  improve¬ 
ments  on  the  Winchester.  While  still  completely 
compatible  with  existing  3340  drives,  our  new  Data 
Modules  feature  an  exclusive  oriented  oxide  coating 
and  polishing  technique  which  offers  30-35%  better 
resolution  properties  than  competitive  Winchester- 
type  packs. 

Our  new  finish  allows  the  read/write  heads  to 
fly  uniformly  and  four  times  smoother  than  inde¬ 
pendent  competitive  module  heads  .  .  .  resulting  in 
greatly  reduced  possibilities  of  error  generation.  In 


addition,  BASF  has  developed  a  special  disk-surface 
lubricant,  which  eliminates  disk  coating  wear  and 
consequent  contamination  and  errors.  This  lubricant 
also  eliminates,  for  the  first  time,  any  possibility  of  a 
head  sticking  to  the  disk  surface  while  the  module  is 
stored. 

BASF  Data  Modules  are  available  in  three  con¬ 
figurations:  the  1 335  Module,  with  35  million-byte 
capacity;  the  1370,  with  70milliory 
the  1375,  with  fixed  head  anl 

For  complete  details  on  | 

Data  Module,  write:  BASF 
Bedford,  M  A  01 730,  or  call 
office:  in  Los  Angeles,  (213) 

(214)  233-6607;  in  Chicago, 

Clifton,  N.J.,  (201)  546-911 
(514)  341 '541 1 ;  and  inToroi 


BASFT 
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Micros  Heralded  as  Way,  of  Future 

Mainframes,  Minis  Seen  DP’s  Endangered  Species 


By  Edith  Holmes 

Of  the  CW  Staff 

\  L  I  X  A  \  !)  R  I  A  .  Va.  The 
massive  central  computer  “is  a 
woolly  mammoth  whose  time  has 
passed"  and  minis  as  we  know 
them  today  are  doomed ,  accord¬ 
ing  to  Dan  M.  Bowers,  technical 
editor  ot  Mini-Micro  Systems. 

Micros  will  grow  upward  to 
become  the  basis  ot  all  product 
lines.  Bowers  predicted  at  a  re¬ 
cent  conference  panel  discussion 
here. 


large  mainframes,  he  suggested. 

In  the  mini-  and  micro-domi¬ 
nated  future,  however.  Bowers 
predicted  there  will  be  “a  shake¬ 
out  of  computer  manufac¬ 
turers."  Those  that  survive  will 
be  a  combination  of  the  present 
min icom  p  u  ter  manufacturers 
and  the  semiconductor  makers, 
he  said. 

Both  Bowers  and  Howick 
agreed  these  events  won’t  take 
place  overnight.  Howick  pointed 


to  one  “disappointing  aspect"  of 
micros  the  minimum  software 
and  support  that  comes  with 
them. 

A  lack  of  standardized  soft¬ 
ware  is  one  reason  why  micros 
can’t  compete  with  minis  and 
maxis  today,  he  said. 

The  profits  the  semiconductor 
manufacturer  now  makes  from 
selling  chips  in  quantities  could 
be  reduced  as  greater  capabilities 
find  their  way  onto  single  chips, 


Bowers  added,  noting  lower 
profits  could  mean  limited  devel¬ 
opment  of  micros. 

While  Bowers  looked  at  the 
growth  of  minis  and  micros  as 
the  way  to  bring  computer 
power  as  many  as  four  times 
closer  to  the  user,  Howick 
viewed  the  advent  of  such  ma¬ 
chines  as  a  means  to  automate 
applications  previously  too  ex¬ 
pensive  or  too  risky  to  put  on  a 
computer. 


Distributed  minis  and  the  com¬ 
ing  of  micros  promise  service  to 
the  user,  an  ability  to  solve  a 
wider  range  of  problems  with  a 
smaller  amount  of  programming 
skill  and  manageable  system  ele¬ 
ments  that  will  make  problems 
easier  to  correct.  Bowers  said. 

In  addition,  he  noted,  users 
will  be  able  to  make  a  better 
match  between  computer  power 
and  the  applications  to  be  per¬ 
formed. 


Lt.  C'mdr.  James  F.  Howick, 
chief  of  the  U.S.  Naval  Opera¬ 
tions'  Information  Systems  Divi¬ 
sion,  agreed. 

Borrowing  an  analogy  from 
Cmdr.  Grace  Hopper,  Howick 
said  “if  we  compare  computing 
to  the  aircraft  industry,  then  wre 
are  at  about  the  Ford  Trimotor 
level  of  technology. 

“Micros  are  the  jets  in  this 
industry,  and  they’re  coming,” 
he  added. 


Beast  Not  Dead 


But  the  third  panelist.  Jack  T. 
Lynch,  director  of  advanced  de¬ 
velopment  for  Burroughs  Corp., 
argued  the  woolly  beast  isn’t 
dead  yet. 

Large  mainframes,  traditionally 
used  lo  manage  data  bases  of 
increasing  size,  will  continue  to 
do  so  while  the  industry  learns 
to  partition  data  bases  into 
pieces  that  processors  on  a  chip 
can  handle,  he  said. 

In  addition,  large  problems  re¬ 
quiring  considerable  number 
crunching  will  still  exist,  Lynch 
stated.  Weather  prediction, 
plasma  studies  and  wind  tunnel 
or  airplane  test  emulations  will 
still  need  big  computers  to  pro¬ 
duce  results  in  a  short  period  of 
time. 

Lynch  acknowledged  the  devel¬ 
opment  of  micros  and  minis  pre¬ 
sents  an  interesting  problem  tor 
the  company  whose  job  is  to  sell 
large  mainframes.  Ultimately,  he 
agreed  with  Bowers  and  Howick 
that  micros  are  the  way  of  the 
future  and  will  come  about  as 
fast  as  manufacturers  can  put 
increasing  amounts  of  memory 
on  a  chip. 

Word-processing  and  integrated 
systems  that  combine  computer 
and  communications  technolo¬ 
gies  are  two  areas  Lynch  sees 
open  to  companies  like  IBM  and 
AT&T,  in  addition  to  Burroughs. 
The  opening  of  these  areas, 
coupled  with  the  time  it  will 
take  for  the  micro  to  fully  devel¬ 
op,  means  there  is  a  future  for 


- 


Don’t  let  COM  slow  down,  just  when 


Bruning  can  tailor  a  fast, 
easy  and  dependable  fiche 
system  especially  for  you. 

You  shopped  around  for  your  computer  and 
COM  unit.  If  you  give  the  same  careful 
consideration  to  your  fiche  duplication  and 
retrieval  systems,  we  think  you'll  go  with 
the  proven  ones.  From  Bruning. 

Our  broad  line  includes  everything 
you  need  to  tailor  a  fast,  accurate 
and  dependable  fiche  system. 

One  that  uses  your  COM  data 
base,  yet  is  simple  enough  for 
anyone  in  your  office  to  operate. 

A  Bruning  fiche  system  means 
quality  and  dependability.  Based  on 
proven  performance— -the  fact  that  a 
system  is  only  as  good  as  it  works— 

Bruning  represents  an 
outstanding  value. 

Say  you  want  to  duplicate  fiche. 

At  1500  copies  per  hour,  our 
OP59  is  the  world's  fastest  microfiche 
duplicator.  If  you  prefer  a  handy 


INFO 


X 


COMPUTER 

SOURCE 

DOCUMENT 

COM 

CAMERA 

tabletop  model,  our  OP  10  or  OP  11  can  take 
care  of  your  low- volume  requirements.  Every 
Bruning  microfiche  duplicator  provides 
quality  that  meets  or  exceeds  industry 
standards. 

You  can  choose  vesicular  or  diazo  process 
in  most  models,  and  all  high-speed  units 
mate  to  an  automatic  collator— 
a  Bruning  exclusive. 

In  addition,  we're  the  only  supplier 
who  can  tailor  your  system  with  either 
fast,  automatic  fiche  retrieval 
devices  or  manual  microfiche 
readers. 

The  Bruning  96  is  our  newest 
cartridge  retrieval/printer.  With 
pushbutton  ease,  you  get  a  display  of 
any  account  in  the  house— and  a  hard 
copy,  if  needed— in  seconds. 

If  you  don't  need  hard  copies, 
get  a  Bruning  95.  It  has  all  the 
other  convenience  features 
of  the  96. 

An  automated  Bruning  reader, 
such  as  our  new  pushbutton  Model  97, 
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Clear  Writing  Called  Path  to  System  Optimization 


By  Don  Leavitt 
Of  the  CW  Staff 

CINCINNATI  —  Improving  the 
technical  writing  that  surrounds 
any  proposed  or  actual  DP  sys¬ 
tem  is  likely  to  be  one  of  the 
best  ways  to  improve  the  system 
itself  because  everyone  con¬ 
cerned  will  have  a  clearer  under¬ 
standing  of  what  is  to  be  done 
when,  how  and  by  whom. 

While  that  may  seem  obvious, 
it  may  also  be  one  of  the  hardest 
improvements  to  develop,  ac¬ 
cording  to  Linda  Hinke  of  Cin- 
com  Systems,  Inc.’s  Federal 


Division. 

Bad  writing  habits  are  hard  to 
break,  she  told  a  session  at  the 
vendor’s  user  meeting  held  here 
recently,  but  there  are  ways  of 
doing  it. 

First  of  all,  no  matter  what  the 
purpose  of  the  writing,  the 
writer  should  consider  the  read¬ 
er,  she  said. 

“Watch  out  for  peopleless  writ¬ 
ing,”  she  warned,  adding  that 
personal  references  in  conjunc¬ 
tion  with  things  to  be  done  “are 
perfectly  all  right  —  and  cer¬ 
tainly  better  than  impersonal, 


passive  constructions  to  which 
no  one  can  relate.” 

Even  when  the  reader  is  taken 

The  Human 
Connection 

into  account,  a  lot  of  technical 
writing  suffers  from  wordiness, 
Hinke  continued.  Sheer  volumes 
of  words  can  overwhelm  the  per¬ 
son  it  is  supposed  to  help  and 
defeat  whatever  purpose  the 


writing  originally  had. 

Finally,  she  said,  even  if  the 
writing  considers  the  reader  and 
is  of  reasonable  size,  it  can  lose 
its  value  if  it  is  poorly  planned 
or  filled  with  ambiguous  or 
needless  words. 

To  illustrate  the  need  to  recog¬ 
nize  the  reader,  Hinke  set  up  an 
experiment,  asking  each  member 
of  the  audience  to  write  down  a 
description  of  a  diagram  she  dis¬ 
tributed. 

At  the  end  of  the  writing  time, 
she  explained  two  different  dia¬ 
grams  had  been  passed  out.  Then 


she  asked  half  the  audience  to 
draw  the  diagrams  of  the  other 
half  --  based  solely  on  the  writ¬ 
ten  descriptions  provided  by  the 
other  participants. 

Although  some  of  the  new 
drawings  were  close  to  the  origi¬ 
nals,  most  were  not  because,  as 
Hinke  noted,  the  written  de¬ 
scriptions  were  not  complete. 
They  often  omitted  vital  points 
obvious  to  the  writer  since  the 
diagram  was  right  there,  but 
completely  unavailable  to  the 
person  attempting  to  work  from 
the  narrative  description. 


it’s  getting  down  to  business. 


also  gives  you  a  good  look  at  the  information 
you're  after. 

And  if  you  don't  require  the  speed  of  an 
automated  system,  we  offer  a  variety  of 
manual  readers. 

Now  you  can  tailor  your  own  flexible,  fast, 
microfiche  system  for  every  location  you 
need  to  cover.  We've  bridged  the  gap 
between  questions  and  answers  in  a  wide 


variety  of  applications.  Quite  possibly,  we 
can  do  the  same  for  you. 

Call  a  Bruning  Micrographics  Specialist 
for  more  information.  Get  answers,  not  just 
order  blanks.  Or  write  Bruning, 

1834  Walden  Office  Square, 

Schaumburg,  Illinois  60196. 

The  bold  force  in  micrographics. 


BRUNING 

DIVISION  OF 

®  ADDRESSOGRAPH  MULTIGRAPH 


‘Cool  It’ 

In  a  more  serious  vein,  Hinke 
urged  attendees  to  plan  whatever 
writing  they  had  to  do,  do  the 
writing  and  then  “cool  it”  for  a  k 
while  -  “put  it  aside  for  an 
hour,  a  day  or  a  week  or 
more”  —  before  revising  it  or 
passing  it  along. 

The  planning  phase  involves  or¬ 
ganizing  and  outlining  what  is  to 
be  covered  in  the  writing,  she 
said.  The  organization  would 
vary  depending  on  the  subject: 
Recounting  a  chain  of  events 
would  lend  itself  to  a  time-order 
sequence,  she  explained,  whereas 
describing  a  multicenter  DP 
operation  might  be  easier  follow¬ 
ing  a  spatial  or  place  order. 

There  are  valid  reasons  for 
ordering  things  in  either  increas¬ 
ing  or  decreasing  importance, 
but  in  any  case  an  outline  is 
“almost  indispensible”  to  doing 
a  good  job,  she  said. 

By  starting  with  an  outline,  she 
went  on,  the  writer  has  a  much 
easier  time  revising  the  writing 
altogether  or  changing  the  se¬ 
quence  of  items  without  chang¬ 
ing  everything. 

“You  can  be  sure  the  impor¬ 
tant  parts  are  where  you  feel 
they  should  be,  or  you  can  put 
them  in  the  right  place  after  all,” 
she  added. 

The  review  after  the  writing 
and  the  cooling-off  period 
should  be  quite  organized,  Hinke 
said.  Writers  should  check  first 
to  see  all  the  pertinent  infor¬ 
mation  —  and  nothing  extrane¬ 
ous  —  is  there,  then  see  if  the 
writing  is  clear,  she  added. 

After  that,  the  writer  should  be 
concerned  about  grammar,  spell¬ 
ing,  construction  and  verb 
tenses  —  “but  those  niceties 
won’t  mean  much  if  the  needed 
information  isn’t  there  first.” 

Checking  to  see  if  the  number 
of  words  can  be  reduced  and  if 
the  writing  style  can  be  changed 
should  wrap  up  the  review  proc¬ 
ess,  Hinke  said. 

Moving  to  the  subject  of  am¬ 
biguous  and  needless  words, 
Hinke  distributed  handouts  de¬ 
scribing  eight  types  of  problems 
and  a  number  of  suggested  ways 
around  them.  The  list  of  prob¬ 
lems  ranged  from  “fog 
words”  —  technically  accurate 
but  verbose  and  often  over¬ 
used  —  through  tautology  into 
what  Hinke  called  “dilute  verbs” 
and  “hiccups”  —  the  use  of  un¬ 
necessary  prepositions  and  ad¬ 
verbs. 

Roundabout  constructions, 
false  elegance  and  pointless 
words  and  phrases  were  also  con¬ 
demned  by  Hinke,  who  ended 
her  presentation  with  a  list  of 
good  “action  verbs”  she  urged 
her  audience  to  use  in  place  of 
the  “heavy”  multisyllable  verbs 
that  have  taken  over  so  much 
technical  writing  today. 
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Washington  Simmering , 

Bell  Cooking 

With  the  introduction  of  its  latest  data  communica¬ 
tions  devices,  AT&T  has  served  notice  that  it  intends 
to  be  a  vigorous  competitor.  At  the  same  time, 
however,  the  products  raise  some  new  questions  for 
users. 

The  Bell  21 2A  data  set  is  a  two-wire,  full-duplex 
unit  that  follows  the  technology  pioneered  by  Vadic 
Corp.  in  1974  and  also  introduced  earlier  this  year  by 
Universal  Data  Systems.  But  the  21  2A  uses  different 
technical  standards  and  is  therefore  not  compatible 
with  either  of  the  two  independent  modems. 

This  situation  is  not  unique,  of  course,  especially  in 
the  higher  speed  modem  arena  where  differing  mod¬ 
ulation  schemes  often  make  various  vendors'  data  sets 
incompatible  with  each  other. 

There  are  some  unique  precedents  in  this  low-speed 
area,  however.  Full-duplex  1,200  bit/sec  data 
transmission  was  developed  by  non-Bell  vendors.  Bell 
carefully  evaluated  the  Vadic  modem  in  its  Purchased 
Products  Division  offering  vague  promises  to  Vadic 
that  the  device  might  be  adopted  by  Bell  companies. 

In  the  end,  Bell  Labs  developed  a  different  modem 
which  AT&T  spokesmen  say  was  designed  specifically 
to  be  compatible  with  earlier  Bell  System  100  series 
data  sets. 

It  would  be  much  easier  for  users  if  there  were 
compatibility  among  these  modems  so  the  21 2A 
could  be  connected  into  a  network  already  operating 
with  Vadic  VA  3400  modems.  Instead,  users  will  have 
to  choose  which  unit  best  meets  their  needs. 

There  is  no  reason  technical  differences  must  exist 
which  preclude  equipment  compatibility.  Each  sup¬ 
plier  claims  to  have  a  superior  product  and  it  will  be 
up  to  the  marketplace  to  sift  out  the  better  features. 

Meanwhile,  the  desires  of  the  user  go  virtually 
unnoticed,  except  for  the  fact  the  customer  has  one 
more  major  supplier  from  which  to  choose. 

In  the  same  vein,  the  AT&T  43  Teleprinter  puts  the 
Bell  System  squarely  into  the  portable  terminal  area. 
AT&T  has  chosen  the  plug-and-jack  arrangement  stan¬ 
dardized  by  the  Federal  Communications  Commis¬ 
sion  (FCC)  to  connect  this  new  unit.  On  the  surface, 
AT&T  spokesmen  say  they  are  simply  complying 
with  the  new  certification/registration  program. 

Bell  has  now  used  the  plug-and-jack  program  —  de¬ 
signed  to  simplify  interconnection  for  its  competi¬ 
tors  —  as  a  vehicle  to  enter  the  portable  terminal 
market.  That  may  not  be  quite  what  the  FCC  had  in 
mind,  but  it  demonstrates  the  aggressive  manner  in 
which  AT&T  intends  to  compete  in  the  future. 

This  teleprinter  shows  Bell  will  not  sit  back  while  its 
legislative  proposals  simmer  on  the  Washington  back 
burner.  It  still  has  many  equipment  options  it  can 
exploit. 

AT&T,  Bell  Labs  and  Western  Electric  are  a  tremen¬ 
dously  powerful  monopoly  combination  operating 
under  the  protection  of  the  regulatory  umbrella.  This 
is  one  of  the  important  competitive  questions  that 
Congress  should  examine  when  it  reconvenes  after  the 
New  Year. 

It  also  forms  the  basis  of  the  Justice  Department 
antitrust  charges  against  the  Bell  System. 

It  is  to  be  hoped  that  users  will  not  become  the 
forgotten  third  party  in  the  important  upcoming 
proceedings. 
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'That's  $600,000  out-of-purse  and  $400,000  out-of-pocket!' 


Letters  to  the  Editor 


What  a  Difference  a  Day  Makes , 
Twenty-Four  Little  Hours... 

David  Schechter  [CW,  Nov.  8]  overlooked  the 
fact  that  calendar  dates  are  most  frequently  and 
properly  input  and  output  in  day  of  month/ 
month/year  format  and  not  in  day  of  year/year 
format. 

His  observations  concerning  the  utility  of  inter¬ 
nally  storing  dates  in  serial  form  being  quite  valid, 

I  recommend  three  articles  from  the  Communica¬ 
tions  of  the  ACM  on  date  algorithms:  Fliegel’s  and 
Van  Flandern’s  “A  Maclaine  Algorithm  for  Process¬ 
ing  Calendar  Dates”  (October  1968);  Stone’s 


Data  Past 


Five  Years  Ago 
Dec.  1,  1971 

NEW  YORK  -  Univac  bought  the  RCA  customer 
base,  and  the  two  companies  gave  themselves  until 
Dec.  17  to  iron  out  the  details  of  the  purchase. 

Cash  payment  on  Jan.  2  was  to  be  $70  million, 
and  additional  payments  based  on  “varying  per¬ 
centage  of  future  revenues,”  expected  to  be  in  the 
area  of  $30  million  to  $60  million,  would  be  made 
over  the  next  five  years. 

SAN  FRANCISCO  -  The  legality  of  data  bank¬ 
ing  personal  information  was  at  issue  here  as  two 
social  workers  refused  to  give  their  files  to  the 
state  for  computer  entry.  The  two  refused  to 
divulge  information  on  such  items  as  alcoholism, 
sex  offenses  or  mental  illnesses. 

The  social  workers  were  suspended  without  pay 
for  five  days  and  then  filed  suit  against  the 
California  State  Department  of  Social  Welfare. 
One  of  their  American  Civil  Liberties  Union  at¬ 
torneys  noted  California  law  permitted  state  em¬ 
ployees  to  disobey  an  unlawful  order. 

Eight  Years  Ago 
Dec.  4,  1 968 

WASHINGTON,  D.C.  -  The  question  of  the  pat¬ 
entability  of  computer  programs  appeared  to  be 
headed  for  a  quick  decision  when  the  Court  of 
Patent  Appeals  decided  computer  programs  could 
be  proper  subject  matter  for  patents  —  a  holding 
directly  opposite  to  the  viewpoint  expressed  by 
the  Patent  Office  in  guidelines  issued  last  month. 

WASHINGTON,  D.C.  -  USA  Standard  Cobol 
was  adopted  by  the  Department  of  Defense.  All 
Cobol  compilers  delivered  to  the  department  after 
Jan.  1,  1970  had  to  provide  for  the  full  standard 
or  for  one  of  the  new  standard  subsets. 


“Tableless  Date  Conversion,  Algorithm  398” 
(October  1970);  and  Tantzen’s  “Conversions  Be¬ 
tween  Calendar  Date  and  Julian  Day  Number, 
Algorithm  199”  (August  1963) 

Arthur  F.  Kaupe  Jr. 


Wilton,  Conn. 


Bring  the  Sun  and  the  Flowers .  •  • 


I  found  David  Schechter’s  article  very  stimulat¬ 
ing.  However,  I  take  exception  to  the  formula  used 
to  convert  a  five-digit  number  (FDN)  to  a  Julian 
date. 

The  correct  formula  should  be: 

ODD  =  FDN  -  integer  ((YY  *  365.25)  -  25) 

I  believe  the  error  I  discovered  is  only  an  over¬ 
sight  on  Computerworld' s  part. 

Frederick  P.  Hamble  Jr. 

New  York,  N.Y. 


Where  There  Used  to  Be  Rain 

Although  interesting  and  perhaps  useful,  David 
Schechter’s  reader  commentary,  “Storage  of  Date 
Information  Lacks  Inventiveness,”  may  cause  con¬ 
fusion  and  lead  to  errors. 

Besides  the  fact  that  the  formula  was  given 
wrong,  I’m  sure  your  readers  will  be  glad  to  know 
Dec.  31,  1988  is  a  Sunday.  Of  course,  Schechter 
must  have  meant  Dec.  31,1 899  was  a  Sunday 

Thomas  W.  Dowling 

San  Bruno,  Calif. 

Straight  from  the  Source's  Mouth 

Why  is  it  necessary  for  Computerworld' s  writers 
to  riddle  their  articles  with  attributions? 

The  Oct.  25  issue  contained  an  article  titled 
“Modularity  Provides  Key  to  Itel  Advanced  Sys¬ 
tems.”  The  article  contained  the  following  attribu¬ 
tions: 


•  “Itel  said”  (used  twice) 

•  “Itel  claimed”  (used  twice) 

•  “Itel  noted” 

•  “an  Itel  spokesman  noted” 

•  “he  noted” 

•  “the  company  said”  (used  twice) 

•  “the  spokesman  noted”  (used  twice) 

•  “the  firm  noted” 

•  “the  firm  claimed” 

•  “according  to  the  firm” 

•  “Itel  is  assuming”  (used  twice) 

•  “he  added”  (used  twice) 

Does  CW  assume  the  reader  would  not  believe 
the  facts  presented  in  such  articles  were  it  not  for  < 
the  attribution  or  do  you  deliberately  sprinkle 
your  paper  with  these  annoying  attributions? 

Anthony  R.  Dilworth  ; 

New  York,  N.Y. 

Since  Computerworld  does  not  have  the  facilities 
to  test  and  evaluate  equipment  and  services,  attri¬ 
butions  are  used  to  support  claims  that  are  re- 
ported,  the  editor  said. 
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An  Open  Letter  to  President-Elect  Carter 


By  Jack  Stone 
Special  to  Computerworld 

Dear  Mr.  Carter: 

Your  remarkable  victory  in  the  Presi¬ 
dential  election  deserves  a  rousing  cheer! 

During  your  campaign  you  spoke  elo¬ 
quently  of  the  needs  for  reorganizing  the 
executive  branch  of  our  government. 

You  were  very  clear  in  your  characteri¬ 
zation  of  the  current  establishment  when 
your  speeches  included  such  terms  as 
“nonresponsive,”  “bureaucratic,”  “disor¬ 
ganized,”  “wasteful”  and  “inefficient.” 

You  expressed  great  determination  to 
effect  change  by  bringing  proper  manage¬ 
ment  to  the  federal  establishment. 

I  strongly  agree  with  your  assessment  of 
Federal  government  operations,  particu¬ 
larly  as  it  applies  to  the  management  and 
executive  control  of  government  com¬ 
puter  centers. 

Many  of  us  who  have  had  business 
dealings  with  DP  centers  have  developed  a 
sense  of  despair  and  disillusionment 
about  the  past  failures  of  federal  DP. 

Now  we  are  recovering  some  lost  hopes 
from  the  impending  personnel  and  organi¬ 
zational  changes. 

Current  Situation 

What  is  the  current  situation  in  the 
federal  data  centers?  On  the  positive 
side,  much  intense  progress  has  been 
made  over  the  years. 

The  departments  have  institutionalized 
DP  operations,  allocated  substantial  re¬ 
sources  to  DP  tasks,  developed  strong 
in-house  technical  personnel  and  sought 
to  exploit  new  technologies. 

Furthermore,  much  credit  is  due  to  the 
Federal  government  for  building  the  in¬ 
dustry  both  through  its  extensive  funding 
of  technology  R&D  and  by  virtue  of  its 


position  as  the  world’s  largest  DP  cus¬ 
tomer. 

On  the  negative  side,  managerial  effec¬ 
tiveness  of  like  departments  and  staff 
groups  causes  grave  concern.  Trouble¬ 
some  stories  of  serious  management  fail¬ 
ures  run  rampant  through  the  trade  and 
public  press. 

Continuing  reports  tell  of  massive  wel¬ 
fare  overpayments;  hardware  procure¬ 
ment  irregularities;  proliferation  of  under¬ 


utilized  mainframes,  including  some  on 
lease  which  are  still  warehoused;  ques¬ 
tionable  validity  of  certain  global  com¬ 
puter/communications  systems;  inade¬ 
quate  or  nonexistent  control  and  evalua¬ 
tion  mechanisms;  the  absence  of  cost 
justification  studies  for  new  systems;  and 
many,  many  more. 

A  recent  article  published  in  a  magazine 
for  government  executives  stated  the 
problem  succinctly:  the  federal  centers 
are  in  a  mess. 

Complexities  Exceed  Capabilities 

Why  has  this  situation  developed?  In 
brief,  because  the  technology  and  system 
complexities  have  outgrown  the  capabili¬ 
ties  of  current  federal  executives  to  man¬ 
age  and  control  the  operations. 

Pressures  for  new  applications,  new 
capabilities  and  new  extensions  have 
forced  the  rapid-fire  installation  of  one 
new  technology  after  the  other,  without 
breathing  space  or  time  for  sensible  plan¬ 
ning. 

The  government  DP  executive,  regard¬ 
less  of  reasons  why,  has  been  consumed 


with  the  day-to-day  problems  of  getting 
the  machinery  up  and  running  and  getting 
the  work  out  the  door. 

He  has  not  organized  properly  to  bring 
an  orderly,  planned  approach  to  his  DP 
function.  He  has  not  brought  proven 
management  techniques  into  his  DP 
world.  And  perhaps,  most  discouraging, 
he  has  not  provided  the  type  of  leader¬ 
ship  DP  personnel  need  and  seek. 

The  results?  About  what  you  would 


expect:  insufficient  use  of  hardware; 
chronic  user  dissatisfaction;  low  em¬ 
ployee  morale  and  productivity;  duplica¬ 
tion  and  overlapping  efforts;  poor  super¬ 
visory  attitudes;  and  desires  from  middle 
management  for  quick  promotions  —  up 
but  out  of  DP! 

It  is  not  my  intention  to  single  out  the 
federal  computing  community  as  the  only 
one  with  management  problems. 

A  recent  article  in  a  prestigious  journal 
for  business  executives  pointed  out  the 
large  corporations  are  also  searching  for 
answers  to  serious  problems  in  their  DP 
departments;  the  article  indicated  that  DP 
managers  had  the  highest  turnover  rate 
last  year  of  any  management  group  in 
American  industry. 

It  is  only  that  one  can’t  help  but  be 
particularly  sensitive  to  the  almost  un¬ 
believable  magnitude  of  the  waste  of  hu¬ 
man  effort,  machine  time  and  dollars  in 
federal  DP  —  particularly  when  those  are 
taxpayers’  dollars. 

What  can  be  done  about  the  current 
situation  at  federal  DP  executive  levels? 
Perhaps  the  best  way  I  can  communicate 


my  approach  to  this  situation  is  to  relate 
the  sense  of  an  encounter  1  had  with  a 
Federal  government  DP  employee  several 
months  ago. 

I  had  just  completed  delivering  a  lecture 
to  members  of  one  of  the  DP  professional 
societies  (related  to  one  of  my  favorite 
themes,  “DP  managers  should  stop  fire¬ 
fighting,  and  start  managing”)  and  was 
sitting  down  at  one  of  the  luncheon 
tables  when  a  man  jostled  his  way 
through  the  group,  edged  out  the  person 
next  to  me  and  sat  alongside. 

He  first  introduced  himself  as  a  govern¬ 
ment  DP  systems  analyst  and  rather  anxi¬ 
ously  explained  he  wanted  very  much  to 
obtain  my  views  on  a  serious  problem  at 
his  agency. 

“Firefighting  at  our  center  is  a  gross 
oversimplification,”  he  said.  “We  live  in 
total  chaos.  Projects  are  defined  without 
our  input,  manpower  allocated  without 
our  knowledge,  deadlines  set  without  our 
agreement  and  hardware  hauled  in  with¬ 
out  our  training.  What  can  we  do? 

Guidelines  Proposed 

I  answered,  “Let  me  give  you  some 
guidelines  that  my  parents  gave  me  years 
ago,  which  I  have  found  particularly  use¬ 
ful  in  my  own  career. 

“First,  if  you  don’t  know  what  you’re 
doing,  don’t  do  anything. 

“Second,  if  you  think  you  know  what 
you’re  doing,  try  it,  but  be  sure  to  learn 
from  your  mistakes. 

“Third,  don’t  take  on  any  new  tasks 
until  you  have  made  a  success  of  the  old 
ones. 

“Fourth,  when  you  take  on  a  new  task, 
set  your  goals  of  excellence  higher  than 
those  of  the  last  task.” 

(Continued  on  Page  22) 


The  Human  Connection 


Readers  Get  to  the  Seat  of  the  Overbooking  Problem 


Raphael  Murphy  Jr.  is  a  bank  examiner 
based  in  Boston.  He  has  also  been  an 
airline  no-show  statistic. 

Murphy  explained  why  he  became  a 
no-show: 

“I  purchased  a  ticket  two  months  prior 
to  departure.  Arriving  at  the  airport  in 
ample  time  before 
check-in,  I  neverthe¬ 
less  was  at  the  end 
of  a  long  line. 

American  Airlines 
denied  boarding  to 
me  and  eight  others. 

Needless  to  say,  I 
have  never  utilized 
the  services  of  Amer¬ 
ican  Airlines  again. 

My  return  trip  was 
on  Delta  Airlines. 

American  was  not 
notified  of  my  can¬ 
cellation.” 

Was  he  correct?  Well,  under  the  current 
system,  the  Delta  reservation  might  not 
have  been  honored  either,  so  the  Ameri¬ 
can  reservation  was  perhaps  a  necessary 
backup. 

There  are  no  good  facilities  for  cancel¬ 
ing  flights  after  you  are  safely  on  a  plane 
(Eastern  Airlines  used  to  offer  them  on 
the  back  of  shuttle  boarding  passes,  but 
no  longer).  So,  I  don’t  think  Murphy  can 
be  considered  dishonest. 

Particularly  important  are  the  number 
of  people  who  must  have  been  over¬ 
booked  (at  least  nine);  the  fact  everyone 
turned  up  early  and  that  Murphy,  at  least, 
booked  early. 

All  this  adds  up  to  using  overbooking 
parameters  based  on  annual  statistics  for 
something  like  the  last  flight  out  of  Bos¬ 
ton  to  Miami  on  Christmas  Eve. 

Others  Shed  Some  Light 

Murphy  was  not  the  only  reader  who 
added  some  new  light  to  the  overbooking 
problem.  John  Trotter  pointed  out  one 


key  problem  had  been  overlooked. 

The  overbooking  problem  arose,  he 
argued,  not  from  no-shows  alone,  but 
from  the  fact  each  airline  responded  to 
no-shows  by  itself  and  not  in  concert 
with  the  other  airlines  on  an  industry¬ 
wide  basis. 

According  to  Trotter,  “The  only  viable 
solution  for  an  individual  airline  is  over¬ 
booking.  Any  cancellation  penalties  im¬ 
posed  by  a  single  carrier  would  have 
allowed  its  competitors  to  eat  it  alive. 
The  fair  solution  ...  is  one  that  must  be 
adopted  industry-wide,  by  all  carriers 
alike.” 

Can  Carrier  Go  Alone? 

The  position  for  the  individual  carrier 
may  not  be  as  gloomy  or  hopeless  as 
Trotter  stated,  judging  by  the  experiences 
of  Whitney  Johnson,  director  of  manage¬ 
ment  information  systems  at  Northern 
Michigan  University. 

Johnson  told  me  he  previously  lived  in 
Richmond,  Va.  and  travelled  considerably 
on  Eastern.  After  finding  that  a  flight  was 
fully-booked  in  first  and  coach,  he  found 
“leisure  class”  still  open. 

“Upon  investigation,  I  found  that  lei¬ 
sure  class  was  really  responsible  for  the 
overbooking  problem,”  Johnson  said.  “A 
leisure-class  booking  does  not  guarantee  a 
seat  —  the  passenger  gambles  and  the  air¬ 
line  gambles,  but  both  know  it.  The  fare 
is  the  same  as  coach. 

“A  leisure-class  passenger  must  check  in 
at  least  20  minutes  before  flight  time,  but 
only  boards  after  all  confirmed  seat 
holders  have  boarded  —  and  then  only  if 
there  is  space.  If  he  doesn’t  get  to  board, 
he  goes  free  on  the  next  available  flight.” 

Johnson  likes  this  and  requests  leisure 
class  whenever  there  is  a  backup  flight 
later  in  the  day  that  would  get  him  to  his 
destination  in  a  reasonable  time. 

Motels,  Not  Theaters 

The  question  of  a  convincing  analogy 


for  the  airline  problem  was  also  dealt 
with  and  the  “theater  ticket”  equivalent 
to  the  “airline  seat”  theory  was  rejected 
by  many  readers  on  various  grounds. 

Instead,  everyone  seemed  to  opt  for  the 
hotel/motel  room  with  the  cancellable-if- 
you-don’t-show-up  option  and  guaranteed 
reservation  system. 

Steve  Ryder  of  Austin,  Texas,  was  one 

‘The  only  viable  solu  tion  for  an 
individual  is  overbooking.  Any 
cancellation  penalties  imposed 
by  the  carrier  would  have  al¬ 
lowed  its  competitors  to  eat  it 
alive.  ’ 

who  thought  this  was  the  seat  of  the 
problem. 

According  to  Ryder,  “The  real  problem 
is  the  lack  of  ability  for  a  passenger  to 
obtain  a  guaranteed  seat.  1  suggest  that 
this  type  of  ticket  be  made  available  [at 
the  regular  rate]  to  anyone  willing  to 
prepay  the  ticket  and  voluntarily  waive 
cancellation  rights. 

“Thus  the  consumer  has  the  choice,  if 
willing  to  pay  the  penalty,  of  getting  a 
really  confirmed  seat.  The  rest  of  us  can 
continue  to  use  the  system  that  has 
worked  well  for  us  in  the  past.” 

No-Show  Blacklist 

S.C.R.  Morling,  a  senior  project  analyst 
in  Florham  Park,  N.J.,  has  a  hankering  to 
continue  using  the  current  system  in  the 
same  way  that  Ryder  has,  but  he  came  up 
with  an  alternative  to  Ryder’s  solution. 

“It  is  not  beyond  the  realm  of  possibil¬ 
ity  to  conceive  a  blacklist  of  no-shows, 
Morling  said.  “These  people  could  be 
subjected  to  Mr.  Everest’s  plan.” 

Other  readers  seemed  to  feel  the  prob¬ 
lem  was  deeper  —  and  that  what  was 
being  regarded  by  Morling  and  others  as 
“convenience”  was  something  more. 
Miles  Fidelman  of  Boston  pointed  out 


single  bookings  have  been  missed  by  him 
on  numerous  occasions. 

“Ground  access  to  Logan  [Boston’s  air¬ 
port]  is  notoriously  variable,”  he 
charged. 

The  frequency  of  the  mention  of 
changed  plans,  schedules,  etc.,  although 
muted,  seemed  to  me  to  be  significant  in 
defining  the  system  problem  involved 
here. 

The  airlines  have  to  increase  seat  loads 
in  the  face  of  competition  and  when 
substantial  travel  —  particularly  busi¬ 
ness  —  is  aimed  at  achieving  some  goal, 
rather  than  attending  a  specific  event. 

Event  vs.  Goal 

Event-type  travel  can  be  forecast  with 
high  precision;  aim-type  travel  just  can¬ 
not. 

A  businessman  may  negotiate  every¬ 
thing  on  the  first  evening  over  dinner  and, 
if  so,  he  wants  to  get  back  as  soon  as 
possible. 

Similarly,  if  after  two  days  the  goal  is 
still  not  achieved,  he  may  want  to  linger 
around  to  settle  matters. 

The  timing  of  his  return  flight  is  unfore¬ 
castable  to  this-flight,  that-flight  preci¬ 
sion.  All  he  really  knows  is  that  he  wants 
to  get  home  before  the  weekend.  And 
that  is  what  the  airlines  have  to  cope 
with. 

No-shows  themselves  are  apparently  a 
secondary  product  of  the  system  that  the 
airlines  have  evolved  to  face  this  situa¬ 
tion  —  the  no-penalty  cancellation  (to 
prevent  competitive  advantage  and  to  en¬ 
courage  greater  travel). 

Whether  DP  is  involved  in  this  corporate 
decision  is  not  obvious  and  what  readers 
think  of  it  will  be  discussed  later. 

©  Copyright  1976  Alan  Taylor.  Reproduc¬ 
tion  for  commercial  purposes  requires  written 
permission.  Limited  numbers  of  copies  for 
non-commercial  purposes  may  be  made  pro¬ 
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After  Comparing  AS/5,  370/158 

Figures  Show  Users  Spend  Less  With  Itel  Than  IBM 


The  following  is  ltd  Carp.  response  to 
James  II.  Connie's  reader  commentary, 
"Contracting  With  IBM  May  Be  Cheaper 
in  Short  Run  ”  fCW,  Nor.  I /. 

By  Ken  Hunt 
Special  to  Computerworld 
Itel  introduced  its  Advanced  System 
(AS)  computer  systems  to  the  press  on 
Oct.  14.  At  that  meeting,  Itel  announced 
pricing  of  the  AS/4  system  at  approxi¬ 
mately  $800,000  to  $1  million,  depend¬ 
ing  on  memory  size,  and  pricing  of  the 
AS/5  models  at  65%  of  IBM’s  comparable 
370/1  58  purchase  prices. 

We  introduced  a  family  of  computers 
(two  CPUs  and  six  models)  which  are 
field-upgradable  at  the  customer’s  site. 
This  means  a  user  can  initially  install  a 
1  M-byte  AS/4  and,  over  the  years,  grow  it 
to  a  1  6M-byte  AS/5-3MP  with  12  opera¬ 


tional  channels. 

This  approach  is  a  departure  from  IBM’s 
requirement  that  the  user  must  physically 
trade  a  smaller  CPU  for  a  larger  CPU  to 
get  the  increased  capability  desired. 

It  is  possible  to  discuss  here  frankly  and 
accurately  the  conservative  and  educated 
manner  in  which  Itel  evaluates  the  price/ 
performance  of  its  AS  models  vs.  IBM’s 
370/148  and  370/1  58  systems. 

Price/performance  is  truly  a  measure¬ 
ment  of  the  performance  derived  from  a 
computer  system  for  a  relative  price.  The 
price  paid  for  a  computer  system  can  be 
evaluated  in  a  variety  of  ways,  depending 
on  the  method  of  acquisition  (purchase 
or  lease)  and  the  length  of  actual  useful 
life  (the  number  of  years  the  system  is 
retained  by  the  initial  user). 

In  the  case  of  purchase  or  lease,  the 


anticipated  residual  (market)  value  of  the 
system  plays  a  significant  role.  In  the  case 
of  lease,  it  plays  a  major  role  because  the 
system  must  have  a  reasonable  residual 
value  at  the  end  of  the  lease  term. 

This  is  required  in  order  for  the  lessor  to 

Reader 

Commentary 

claim  the  lease  as  “true  lease,”  thereby 
qualifying  him  for  the  full  ownership 
benefits  of  the  investment  tax  credit, 
accelerated  depreciation,  etc.  The  lessor, 
in  exchange  for  these  benefits,  passes 
along  more  favorable  lease  rates  than 
could  be  obtained  through  traditional 


debt  sources. 

Itel  currently  has  tax-oriented  financing 
available  based  upon  the  lessor's  belief 
that  the  AS  will  have  a  reasonable  re¬ 
sidual  value  at  the  end  of  a  seven-year 
lease  term. 

In  the  case  of  purchase,  anticipated 
residual  value  plays  a  major  part  for  those 
considering  purchase  because  of  its  effect 
on  a  cash-flow  analysis.  The  higher  the 
actual  residual  value,  the  better  the  analy¬ 
sis  (if  the  original  purchase  price  is  identi¬ 
cal  with  two  comparable  systems). 

Of  course,  if  one  system  (such  as  the 
AS)  is  much  less  expensive  at  the  outset 
and  still  maintains  a  reasonable  residual  at 
the  end  of  its  useful  life  to  the  initial 
user,  then  residual  is  not  the  dominant 
factor. 

Plug  Compatibles  Strength 

In  fact,  it’s  probably  appropriate  at  this 
time  to  stop  and  look  at  raw  facts.  Based 
upon  actual  history  and  current  market 
values,  plug-compatible  products  have 
held  up  very  well  in  relation  to  their  IBM 
counterparts.  To  cite  some  examples  in 
the  used  equipment  market: 

•  Plug-compatible  2314  disk  drives  sell 
for  more  than  IBM  2314s. 

•  Plug-compatible  360/65  memory  sells 
for  almost  double  that  of  IBM  2365-1 
core  boxes. 

•  Plug-compatible  370/155  and  165 
memory  sell  for  50%  more  than  the  IBM 
3360-3  and  3360-5  core  boxes. 

•  Plug-compatible  370/158  &  168 

memory  sell  for  80%  of  IBM’s  memory. 

•  Plug4:ompatible  2401- and  3420-type 
tapes  sell  for  40%  to  80%  of  their  IBM 
counterparts. 

And,  most  significant,  a  plug-compatible 
CPU  that  has  been  marketed  for  several 
years  to  IBM  1130  and  1800  users  has  a 
market  value  several  times  that  of  its  IBM 
counterpart.  This  difference  is  a  result  of 
the  use  of  current  (not  outdated)  tech¬ 
nology  in  the  plug-compatible  system. 

Like  Itel’s  AS/4  and  AS/5,  it  utilizes 
IBM  system  control  programs,  program 
products,  users  programs  and  current 
systems  programs. 

To  summarize,  later  in  the  life  of  a 
product  it  is  apparent  the  user  is  generally 
willing  to  pay  more  for  the  machine 
which  offers  equal  or  superior  function 
along  with  more  current  technology  . .  . 
thus  the  strong  showing  of  plug  compati¬ 
bles  today. 

Best  Financial  Decision? 

Itel  has  traditionally  offered  either  pur¬ 
chase  or  full  payout  leases  on  its  prod¬ 
ucts.  We  are  marketing  the  AS  in  the 
same  manner. 

This  does  not  mean,  however,  that  the 
user  must  give  up  his  flexibility.  Itel’s  AS 
can  be  upgraded  in  the  field  to  a  larger 
model;  and  Itel  regularly  subleases,  or 
takes  in  trade,  equipment  which  a  user  no 
longer  feels  can  do  his  job  and  replaces  it 
with  more  appropriate  equipment. 

In  addition,  Itel  has  been  the  pioneer  in 
supplying  software  and  peripheral  en¬ 
hancements  to  extend  the  life  of  a  system 
(i.e.,  3330-type  disks  on  360/40  through 
360/65  systems,  DOS/VS  support  for  370 
users  who  wish  to  “reverse  migrate”  to  a 
360  and  get  better  price/performance). 
We  will  continue  our  creative  thinking. 

Let  us  now  take  a  look  at  the  true 
savings  when  comparing  Itel  with  IBM. 
We  will  look  at  both  lease  and  purchase 
on  a  basis  of  seven  years,  a  realistic  term 
for  the  large  systems  user. 

Lease  or  purchase  over  a  shorter  term 
would,  in  our  opinion,  produce  signifi¬ 
cant  savings  (an  Itel  four-year  conditional 
sale  provides  savings  of  $4,000  to  $5,000 
per  month  over  IBM’s  four-year  lease  plan 
plus  gives  ownership  to  the  customer  at 
end  of  the  lease  term),  but  for  the  pur¬ 
pose  of  brevity  we  will  concentrate  here 
(Continued  on  Page  22) 


A  micro-size 
story  from 
Rodney 
Dangerfield 


I  tell  you, 

I  got  a  car- 
no  matter  where  1 
want  to  go,  my  car 
don’t  want 
to  go  there. 

Every  Sunday 
1  take  my  family 
out  for  a  push. 

I  got  the  only  car 
dogs  chase  it 
and  catch  it. 

But  what  really  bothers  me  is  Joe’s  Garage. 

With  Joe,  1  don’t  get  no  respect  at  all!  It  takes  him  four  days  to  find  out 
which  part  I  need.  And  four  more  days  to  find  out  where  to 
get  it!  Eight  days  without  a  car!  Joe  don’t  know  how  to  keep  records. 

And  nobody  else  knows  how  to  fix  my  car! 


Make  information  easy  to  find 
with  3M  Microfiche 

If  you’d  like  to  send  your  dealers  and  distributors  records 
they  can  find  in  a  hurry,  put  them  on  3M  Microfiche.  For 

example,  a  300-page  catalog  fits  on  a-postcard- 
C  ,  size  film.  And  any  page  can  be  found  in  seconds! 
k  We’d  like  to  show  you  how.  Write  Microfilm 

Products  Division,  3M  Company,  St. 

Paul.  MN  55101.  And  see  how  3M 
Micropublishing  can  save  you  produc¬ 
tion  and  mailing  costs  .  .  .  save 
your  dealers  and  distributors 
fact-finding  time  and  space. 
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Complements  of  Memorex: 
total  on-line  storage  capability. 

Our  100,  200  and  317.5  megabyte  Disc  Storage  Systems. 
Complementary  drives,  offering  expanded  capabilities 
and  improved  cost-effectiveness  in  temporary  and  resident 
on-line  storage. 


As  you  would  expect,  these  Memorex  3670,  3675  and  3650  Disc 
Systems  are  fully  3330  and  3350  compatible.  And  as  you’ve 
come  to  expect  from  Memorex,  our  Disc  Systems  also  offer 
some  exclusive  advantages. 


Our  3675,  for  instance,  features  heads  that  fly  50%  higher— 
virtually  eliminating  head  crashes.  Our  3650  offers  an  exclusive 
data  security  feature  for  processing  sensitive  information,  and  it 
also  offers  small  and  medium  370  users  improved  cost-effective¬ 
ness  with  native  mode  DOSA/S  support. 


These  systems  represent  our  highest  achievement  to  date  in 
their  respective  technologies.  They  serve  to  underscore  our 
commitment  to  Memory  Excellence.  And  they  set  a  standard 
of  value  by  which  to  judge  storage  systems  by  any  other  name. 


For  complete  information  on  our  3670,  3675  and  3650  Disc 
Systems,  see  your  Memorex  representative,  in  principal  cities 
worldwide.  Or  contact  our  Equipment  Products  Group, 

San  Tomas  at  Central  Expressway,  MS-1449,  Santa  Clara,  CA 
95052.  Phone  (408)  987-1084. 


Our  3670  and  3650  Disc  Files.  Storage  subsystems  for  today 
and  tomorrow.  Complements  of  Memorex. 


MEMOREX 


■■•lVy'flL'.  in-  *  u*. 
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Figures  Show  Users  Come  Out  Better  With  Itel  CPU 


! Continued  from  Page  20) 
only  on  one  term. 

The  equipment  used  for  comparison 
will  be  an  IBM  370/158  Model  3  with  2M 
bytes  of  memory,  five  block  multiplexer 
channels  and  one  byte  multiplexer  chan¬ 
nel  and  an  Itel  \ S / 5  Model  3  identically 
configured. 

The  purchase  price  of  the  370/158  is 
$2,3  28,905  plus  tax:  the  AS/5  sells  for 
65c  of  the  IBM  purchase  price  plus  tax. 

We  assume  a  107  debt  cost  for  the  user 
who  is  in  a  50/7  tax  bracket. 

In  the  purchase  comparison,  we  have 
used  an  anticipated  residual  value  of  the 


370/158  at  13%  in  1984  based  upon  the 
estimate  of  a  company  which  is  well-re¬ 
spected  in  the  computer  industry,  Inter¬ 
national  Data  Corp.  Based  upon  the 
strength  of  plug  compatibles  mentioned 
before,  we  could  easily  project  the  AS  to 
have  a  residual  value  equal  to  or  greater 
than  that  of  the  370/158,  but  for  pur¬ 
poses  of  this  conservative  analysis  we  will 
use  a  worse-case  number  of  one-half  that 
of  IBM’s  future  anticipated  1984  residual 
value. 

Further  purchase  assumptions  include: 

•  Depreciation: 

1.  Double  declining  balance,  years 


Terminal  Rentals,  Inc. 

SALES  AND  RENTALS 

714/  832  2414 


Just  one  of  many  leading  companies  you'll  see 
at  Computer  Caravan  77. 

TEXAS  INSTRUMENTS  DATA  TERMINALS 
AT  BELOW  MANUFACTURERS  LIST  PRICES 


ALL  MODELS 

DISCOUNT  PLANS  AVAILABLE 
INSTALLMENT  PURCHASE  PLANS 
RENTALS 


PORTABLES,  KSR'S,  ASR'.S 
ACOUSTIC  COUPLERS 

OEM,  VOLUME,  EDUCATIONAL 
TERMINALS  AND  COUPLERS 
DAY-WEEK-MONTH-YEAR 


TERMINALS  AND  SUPPLIES 


ALWAYS  AVAILABLE  WITH 
QUICK  DELIVERY 


COMPUTER 

CARAVAN, 

77  Mia* 


The  traveling  computer  buyers'  forum  and 
exposition  sponsored  by  Computerworld 
797  Washington  Street.  Newton,  MA  02160 
(617)965  5800 

San  Franc'sco  •  Los  Angeles  •  Cleveland  •  Minneapolis/St  Paul 
Chicago  •  New  York  •  Philadelphia  •  Washington,  D  C  •  Boston 


■  Accurate  Job  Accounting  ■  Continuous 
Performance  Measurement  ■  Equitable 
Cost  Distribution  ■  Optimized  Software 
Performance  ■  Accurate  Customer  Bill¬ 
ing  ■  Realistic  Thruput  Analysis  ■  Opti¬ 
mum  Resource  Utilization 


1-4. 

2.  Straight  line,  years  5-7. 

•  An  investment  tax  credit  of  1 0%. 

•  No  personal  property  tax  (since  some 
states  don’t  have  it). 

•  No  insurance  added  (although  it 
would  favor  Itel)- 

When  it  comes  to  leasing,  the  IBM  ma¬ 
chine  costs  $2,737,224  ($1,131 ,329  after 
tax)  after  the  user  makes  84  monthly 
payments  of  $32,586.  The  Itel  system 
costs  $1,878,91  2  ($776,577  after  tax)  at 
$22, 368/mo. 

When  it  comes  to  buying,  the  IBM 
machine  costs  $2,468,639  ($992,755  af¬ 
ter  tax);  the  Itel  system  costs  $1 ,604,61 5 
($661 ,421  after  tax). 

Calculations  show  there  are  tremendous 
savings  to  be  realized  with  the  Itel  AS. 

Open  Letter  to 

(Continued  from  Page  19) 

Then,  I  said  “The  current  management 
must  mend  its  ways.  Center  management 
must:  immediately  stop  taking  on  new 
commitments  without  adequate  planning 
and  without  finishing  up  the  old  ones; 
stop  bringing  in  new  hardware  without 
appropriate  staffing  and  support  re¬ 
sources;  start  looking  at  more  efficient 
ways  of  handling  software  development; 
and  start  providing  the  time,  the  environ¬ 
ment  and  the  feedback  necessary  for  the 
technical  people  to  do  a  job  of  which 
they  can  be  proud. 

“Execution-level  central  staff  members 
must:  commit  to  short-  and  long-range 
plans  of  the  centers  and  stop  changing 
development  plans  each  week;  establish 
annual  budgets  for  centers  and  stop  inter¬ 
fering  with  center  projects;  and  focus  on 
the  appropriate  staff  functions  of  stan- 


Gross  lease  payments  for  the  AS/5  are 
more  than  $850,000  (or  more  than 
$354,000  after  tax)  less  than  the  IBM 
370/158  alternative.  And  the  AS/5  is 
more  than  $864,000  less  costly  for  pur¬ 
chase,  or  more  than  $331,000  less  on  an 
after-tax  basis. 

In  conclusion,  Itel’s  AS  is  a  solid  prod¬ 
uct  being  manufactured  by  a  well-re¬ 
spected  semiconductor  company.  Fur¬ 
thermore,  it  is  marketed  by  an  innovative, 
energetic  company  whose  dedication  to 
the  industry  has  been  proven  through 
tangible  programs  and  products  which 
benefit  the  user  and  provide  a  financial 
alternative  to  IBM. 

Itel  is  the  financial  alternative  to  IBM. 
Hunt  is  vice-president  of  marketing  at 
Itel  Corp. 

Next  President 

dards  and  performance  evaluation  and 
not  operating  details.” 

In  conclusion,  I  sincerely  hope  the  new 
leadership  you  bring  to  the  government 
possesses  the  experience  and  knowledge 
necessary  to  apply  this  magnificent  com¬ 
puting  technology  to  government  prob- 

Letters  outlining  questions,  issues  or 
situations  pertinent  to  human  relations 
in  the  DP  setting  may  be  addressed  to 
Stone  c/o  Computer  Education  Inter¬ 
national,  Inc.,  Suite  222,  2233  Wiscon¬ 
sin  Ave.  N.W.,  Washington,  D.C. 
20007. _ 

lems  in  an  intelligent  and  practical  man¬ 
ner. 

Toward  this  goal  and  on  behalf  of  the 
industry,  we  pledge  to  you  our  whole¬ 
hearted  and  enthusiastic  support. 

Sincerely, 
Jack  Stone 


sale!  NTC  ■  sale 

proudly  announces 
I  its  first  annual  I 

■  year-end  sale  on  j 

reconditioned  terminals. 


Call  toll  free  (800)227-1102* 


*lrt  California  Call  (415)  632-285 

You  won’t  find  a  better  deal 
on  data  terminals  anywhere. 
These  have  come  off  lease  and 
are  in  top  shape.  They’ve  been 
serviced  regularly  and  come  with 
30-day  parts/labor  warranty. 
How’s  that  for  a  good  deal! 

This  offer  expires 
December  31, 1976.  So  you 
better  hurry  while  the  stock  lasts. 

Terms  are  net  cash,  C.O.D., 

F  O  B.  Oakland.  We  accept 
BankAmericard  and 
Master  Charge. 

Other  terminals  such  as  Hazeltine  and 


Datapoint 

2200-126 

(16K) 

$5,995.00 

Datapoint 

2200-400 

Com  Box 

550.00 

Tl  725  Terminal 

895.00 

Diablo 

Hytype  1 

1,750.00 

Techtran  4100 

Datacassette 

600.00 

Beehive 

III  AE 

999.00 

Couplers 

150.00  up 

CRT's,  and  Tl  printers  are  also  available 
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Michelson  Award  Goes  to  Fedsim  Star 


ATLANTA  —  Philip  J.  Kiviat  was  presented  with 
the  1976  A. A.  Michelson  Award  for  the  advancement 
of  computer  systems  measurement  at  the  recent 
annual  conference  of  the  Computer  Measurement 
Group  (CMG)  here. 

Although  given  by  CMG,  the  award  caps  an  exten¬ 
sive  screening  process,  including  consultations  with 
leaders  of  most  of  the  major  computer  performance 
evaluation  (CPE)  groups,  before  the  winner  is  se¬ 
lected,  according  to  DMG  Director  David  Schu¬ 
macher,  who  made  the  presentation. 

Previous  Michelson  award  winners  have  been  Ken¬ 
neth  Kolence  and  Thomas  E.  Bell. 

Obviously  pleased  with  the  award,  the  puckish-look¬ 


ing  Kiviat,  technical  director  at  the  Federal  CPE  and 
Simulation  Center  (Fedsim),  said  he  is  also  pleased 
with  the  growing  acceptance  of  the  need  for  perform¬ 
ance  management  in  many  DP  centers. 

Among  the  contributions  made  by  Kiviat  and  listed 
in  the  citation  that  accompanied  the  award  was  the 
Kiviat  graph,  described  as  “a  simple  method  for 
presenting  multiple  performance  measures,  each  with 
no  predetermined  ideal,  in  such  a  way  that  the 
measures  have  an  easily  recognized  meaning.” 

The  citation  also  saluted  the  winner’s  “setting  and 
meeting  high  standards  of  professionalism  for  the 
application  and  reporting  of  [CPE]  within  the  U.S. 
government”  through  his  post  at  Fedsim  and  the 


enthusiasm  with  which  he  pursues  his  duties  there. 

Kiviat’s  chairmanship  of  the  Association  for  Com¬ 
puting  Machinery’s  Special  Interest  Group  on  Com¬ 
puter  Metrics  (Sigmetrics)  was  noted  in  the  citation, 
along  with  his  “chairing  dozens  of  conference  ses¬ 
sions,  serving  as  program  chairman  and  serving  as 
general  chairman  for  [CPE]  conferences  through  the 
international  level.” 

His  design  and  development  of  Gasp  —  “an  easy-to- 
use  simulation  language”  ■  and  the  “more  compre¬ 
hensive”  language,  Simscript,  were  also  listed  on  the 
citation  as  among  Kiviat’s  “singular  contributions”  to 
the  field  of  computer  performance  measurement, 
evaluation  and  management. 


Vendor  Funding  Encouraged 


CPE  Evolving  Into  Performance  Management:  Kiviat 


By  Don  Leavitt 
Of  the  CW  Staff 

ATLANTA  —  Three  separate  develop¬ 
ments  have  combined  to  force  DP  man¬ 
agers  to  become  interested  in  computer 
performance  evaluation  (CPE),  but  the 
classic  interests  of  CPE  -  limited  to  the 
internals  of  the  equipment  —  aren’t  good 
enough  anymore,  according  to  Philip  J. 
Kiviat. 

The  increased  number  of  on-line  sys¬ 
tems  has  made  the  efficiency  of  the  DP 
center  highly  visible  to  many  people. 
System  failures  in  that  environment  can’t 
be  hidden  as  they  might  have  been  in 
batch  mode  operations,  he  reminded  the 
Computer  Measurement  Group  (CMG)  as 
he  accepted  the  A.A.  Michelson  award 
recently. 

The  technical  director  of  the  Federal 
CPE  and  Simulation  Center  (Fedsim)  also 
pointed  to  the  growing  complexity  of 
operating  systems  and  the  real  acceptance 


Both  the  Computer  Performance  Eval¬ 
uation  Users  Group  (CPEUG)  and  the 
Computer  Measurement  Group  (CMG), 
which  held  annual  meetings  a  week  and  a 
continent  apart  this  month,  have  copies 
of  their  proceedings  available  for  distri¬ 
bution. 

Each  is  bound  in  soft  covers  and  is 
about  230  pages  long. 

Papers  from  the  12th  meeting  of 
CPEUG  cost  $10  — checks  should  be 
made  payable  to  CPEUG  —  from  the  Na¬ 
tional  Bureau  of  Standards,  A265/Tech- 


of  proprietary  software  packages  — 
“where  you  don’t  really  know  what’s 
going  on  inside”  —  as  factors  behind  the 
upsurge  in  attendance  at  meetings  such  as 
CMG  and  —  just  a  week  earlier  —  the  CPE 
Users  Group  (CPEUG). 

Change  of  Label 

While  the  hope  for  cost  savings  through 
CPE  efforts  still  exists,  Kiviat  said,  the 
concern  now  is  for  performance  and  for 
the  control  of  changes  that  seem  almost 
beyond  control. 

These  are,  or  should  be,  the  classic 
concern  of  managers,  he  added,  and 
therefore  the  phrase  “computer  perfor¬ 
mance  management”  (CPM)  probably 
should  replace  the  more  limited  CPE. 

This  change  in  concern  has  helped  CPE 
technicians  gain  a  degree  of  professional 
status  because,  “all  of  a  sudden,  DP  man¬ 
agers  —  or  their  bosses  —  see  they  need  us 
to  help  if  they  are  to  achieve  their  own 


nology  Building,  Washington,  D.C. 
20234. 

The  CMG  proceedings  are  available  for 
$35/copy  from  Ian  K.  Roome,  CMG  trea¬ 
surer,  at  McAuto-West,  3855  Lakewood 
Blvd.,  Long  Beach,  Calif.  90846. 

Some  copies  of  proceedings  from  past 
CMG  meetings  are  also  available  for  the 
same  price,  Roome  noted. 

Although  some  papers  did  not  reach  the 
CMG  proceedings  editor  in  time  to  be 
included  in  this  year’s  proceedings,  they 
will  be  published  in  the  group’s  quarterly 
publication  as  they  are  received,  he  said. 


ambitions.” 

The  use  of  CPM  as  a  label  for  what  is 
needed  should  remind  all  involved  in  DP 
that  the  “new”  task  of  CPE  is  to  deliver 
service  to  whoever  needs  it  “from  the 
total  installation.” 

It  is  no  longer  acceptable  to  “optimize” 
the  hardware  if  the  support  functions 
aren’t  as  effective  as  they  might  be,  Kiviat 
indicated. 

This  might  mean  a  greater  interest  in  the 
role  of  people  within  the  DP  center,  he 
said,  but  it  also  means  —  in  highly  distri¬ 
buted  processing  systems  —  that  CPE 
technicians  have  to  see  their  efforts 
limited  by  completely  new  problems, 
data  communication  equipment  delays  on 
the  one  hand  and  user  interfaces  —  “think 
time,  for  example”  -  on  the  other. 

Savings  Now  Secondary 

In  the  large  systems  that  are  being  put 
together,  the  dollar-saving  goal  is  secon¬ 
dary,  Kiviat  said.  An  interest  in  the  capa¬ 
city  of  the  system  and  support  for  the 
need  to  predict  when  it  may  become 
saturated  has  become  dominant,  he 
pointed  out. 

“We’re  obviously  willing  to  share  our 
experiences  with  one  another,  otherwise 
we  wouldn’t  be  here,”  he  noted,  “but  we 
have  to  make  much  greater  commitments 
and  encourage  vendor  participation  in  a 
broad-ranging  program  of  investigation” 
if  DP  organizations  are  to  remain  in  con¬ 
trol  of  their  responsibilities. 

“Real  constructive  work  on  applications 
and  solid  investigation  into  the  theories 
behind  computer  operations  is  urgently 
needed,”  he  went  on.  “Current  projects 
in  this  direction  have  been  poverty- 


stricken. 

“I  see  a  need  for  corporate  investments 
in  such  investigations,”  and  DP  vendors 
“should  certainly  be  encouraged”  to  pro¬ 
vide  funds  to  independent  organizations 
such  as  user  groups  to  encourage  such 
work,  Kiviat  said. 

“It’s  unimportant  which  group  they 
support;  we  tend  to  work  together  any¬ 
way,”  he  said,  noting  he  wasn’t  neces¬ 
sarily  making  a  “sales  pitch”  for  funds  for 
CMG. 

Afterwards,  he  said  he  felt  funding  in 
the  form  of  grants  by  vendors  would  not 
jeopardize  the  not-for-profit  tax  status 
that  various  user  groups  hold. 

For  their  part,  the  practitioners  and 
theoreticians  were  urged  by  Kiviat  to 
develop  a  comprehensive  discipline  so  the 
current  separation  between  measurement 
of  “real”  systems  and  simulation  of  pro¬ 
posed  ones  would  no  longer  exist. 

Even  the  measurement  of  current  sys¬ 
tems  is  fading  in  its  importance,  he  said, 
explaining  hardware  vendors  are  quite 
generally  providing  raw  measurement 
data. 

User  Paradox 

Modeling  is  going  to  grow  in  impor¬ 
tance,  Kiviat  said,  although  users  face  a 
paradox;  details  of  how  the  operating 
systems  and  the  proprietary  packages 
really  work  are  today  more  hidden  from 
view  —  and  more  vital  if  the  models  are  to 
be  any  good  at  all. 

The  development  of  CPM  -  rather  than 
just  CPE  —  means  the  technicians  will  be 
spending  more  time  on  design  and  plan¬ 
ning  of  systems  and  less  on  after-the-fact 
tuning,  he  added. 


CPE  Proceedings  New  Available 


PUT  THE  RIGHT  PARTS  IN  THE  RIGHT  PLACE 
WITH  OUR  PRODUCTION  AND  INVENTORY 


CONTROL  SYSTEM 


Close  control  over  engineering  changes  and  bills  of  material  as  well  as  manufac¬ 
turing  priority  planning  and  scheduling.  That's  exactly  what  you  get  from 
Software  International's  practical  and  user  proven  Net  Change  Material  Require¬ 
ments  Planning  computer  software  package  .  .  .  with  substantial  support  of 


•  INVENTORY  MANAGEMENT 

•  MASTER  SCHEDULING 

•  BILLS  OF  MATERIAL 

•  ENGINEERING  CHANGES 

•  WORK-IN-PROCESS  CONTROL 

•  OPEN  PURCHASING  AND 
MANUFACTURING  ORDERS 

•  MATERIAL  REQUIREMENTS  PLANNING 


To  put  your  parts  in  the  right  place,  put  Software 
International’s  Production  and  Inventory 
Control  system  to  work.  Today. 


I’d  like  to  put  it  all  together  with  your  Production  and  Inventory  Control 
System.  Please  tell  me  more  □  .  Also  tell  me  about  your 


□  General  Ledger 

□  Accts.  Payable 

□  Accts.  Receivable 

□  Payroll 

□  S/3  General  Ledger 

□  S/3  Accts.  Payable 
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INTERNATIONAL 

Elm  Square.  Andover.  Mass  01810  (617)  475-5040 

New  York  (914)  332-0040  Chicago  (312)  729-7410 
Washington,  D  C  (301)  770-6460  Philadelphia  (302)  995-7101 
San  Diego  (714)  292-9833  Toronto  (416)  862-0521 
Dallas  (214)  233-5856 
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Data  General’s  AOS 


Controls  Eclipses  Heuristically 


SOUTH  BORO,  Mass.  The 
Advanced  Operating  System 
(AOS)  introduced  by  Data  Gen¬ 
eral  Corp.  (DG)  tor  some  mem¬ 
bers  ol  its  Eclipse  la  mil  y  enables 
0  330  and  S/230  users  to  con¬ 
trol  multiple,  concurrent  time¬ 
sharing.  hatch  and  real-time  op¬ 
erations.  the  company  said. 

AOS  is  said  to  schedule  opera¬ 
tions  by  monitoring  all  activities 
and  adapting  the  system  to  user 
priorities  and  the  past  behavior 
of  the  tasks  being  performed. 

This  “heuristic”  approach 
makes  efficient  use  of  memory, 
CPU  time,  mass  storage  and  pe¬ 
ripheral  units,  a  spokesman  ex¬ 
plained. 

The  system  also  provides  a 
number  of  user-accessible  capa¬ 
bilities.  A  Command  Line  Inter¬ 


preter  (CL I ),  for  example,  makes 
system  functions  available  to  ter¬ 
minals  users  and  handles  inter¬ 
active  and  batch  jobs  without  a 
separate  job  control  language. 

The  CL1  macro  facility  com¬ 
bines  a  complex  series  of  instruc¬ 
tions  into  a  single  command. 

A  “smart”  spooler  gives  mul¬ 
tiple  users  access  to  a  single  out¬ 
put  device  and  is  said  to  give 
each  one  orderly  service.  Queue 
control  allows  operators  to  alter 
priorities. 

A  dynamic  visual  display  of 
system  activities  allows  opera¬ 
tors  to  check  the  current  status 
of  each  user’s  process. 

Hardware  error  logging  and 
on-line  reporting  with  soft  error 
retry  and  recovery  aids  system 
maintenance. 


TOTAL  USERS ! ! 

We  have  the  cure  for  Acute  Indigestion. 


Settle  the  stomach  of  your  Cincom's  TOTAL  DATA  BASE 
with  TUMS  from  NCI. 

TUMS  Is  the  most  widely  used  TOTAL  utility  maintenance 
system  in  the  world.  Nothing  more  simple  and  dependable 
And  this  utility  works! ! 

Call  Collect  404-252-9474.  Ask  about  TUMS  and  say  '  Hello" 
to  “TIGER". 


6075  Roswell  Road.  Atlanta,  Georgia  30328 


NOW  AVAILABLE 

F-LE-E  FAST-LINKAGE-EDITOR 
PLUS 

F-LI-M  FAST-LIBRARY-MAINTENANCE 

The  combination  of  FLEE  (Linkage  Editor  replace¬ 
ment)  plus  FLIM  (MAINT  replacement)  for  DOS/VS 
allows  any  partition  to  perform  any  maintenance  to 
any  library  at  any  time.  For  example,  any  library  can 
be  condensed  at  any  time  from  any  partition,  includ¬ 
ing  the  system  core  image  library  with  other  parti¬ 
tions  active.  Other  features: 

-An  optional  Multiple-CPU  Feature  (extra  charge) 
allows  multiple  CPU’s  to  share  the  same  system 
residence  and  any  private  libraries. 


-No  JCL  changes,  except  now  any  link  edit  or 
MAINT  job  can  be  executed  from  any  partition. 

-  Libraries  need  not  be  dedicated  to  partitions,  and 
any  library  can  be  used  and  maintained  from  any 
partition. 

-All  directory  and  library  space  in  all  libraries  is  re¬ 
used. 

-An  optional  phase/module/book/procedure  protec¬ 
tion  system  allows  any  member  of  any  library  to  be 
protected  against  accidental  or  unauthorized  de¬ 
letion  or  modification. 

—  The  source  library  update  facility  of  FLIM  is  a  com¬ 
plete  librarian  product  containing  many  of  the 
features  of  the  most  expensive  librarian  systems  cur¬ 
rently  available,  plus  a  number  of  features  found  in 
no  other  product.  The  low  cost  of  FLEE/FLIM  puts 
a  comprehensive  librarian  system  in  the  budget 
range  of  any  installation. 

The  FLEE/FLIM  System  leases  for  $40/month  and  is 

available  for  a  15-day  free  trial. 


i  ;<  >\i.  s  n:\is 

P.O.  Box  24067 
Columbus,  Ohio  43224 

614/  882-3867 


The  number  of  concurrent 
time-sharing  users  varies  with  the 
complexity  of  their  work  and 
the  languages  being  used.  In  a 
demonstration,  however,  DG  ran 
12  interactive  terminals,  a  simu¬ 
lated  building  security  process 
control  operation  and  two 
simple  batch  jobs 

AOS  is  described  as  “process” 
oriented  a  process  being  “a 
group  of  program  tasks  that 
share  up  'to  64k  bytes  of  mem¬ 
ory  address  space  and  compete 
for  system  resources  as  a  unit,” 
DG  said. 

Each  process  is  allocated  a  set 
of  resources  and  privileges  which 
define  how  much  CPU  time  and 
memory  the  process  can  use. 

All  processes  in  the  system  are 
organized  into  a  “family  tree” 
and  a  parent  process  can,  based 
on  its  own  privileges,  create  off¬ 
spring  processes  and  define  their 
privileges. 

If  AOS  observes  a  swappable 
process  is  compute-bound,  it  will 
increase  that  process’  share  of 
CPU  time  when  it  next  becomes 
eligible  to  run,  but  lower  its 
priority  to  allow  interactive  jobs 
to  run  first. 

AOS  resource  management 
capabilities  include  dynamic 
memory  management,  with  shar¬ 
ing  of  common  code  and  data  to 
reduce  memory  requirements, 
and  support  for  program  over¬ 
lays. 

It  also  offers  data  management 
with  hierarchical  directories  for 


file  security,  dynamic  allocation 
of  disk  space  and  hierarchical 
structures  for  fast  file  access,  DG 
said. 

Synchronous  and  asynchro¬ 
nous  communications  can  be  in¬ 
tegrated  into  the  operating  sys¬ 
tem,  and  support  for  the 
DCU/50  communications  proc¬ 
essor  reduces  CPU  overhead,  the 
spokesman  added. 


Tandem  Adds  Data  Base, 
Communications  Software 


CUPERTINO,  Calif.  -  Tandem 
Computers,  Inc.  has  added  a 
data  base  record  manager,  a  CRT 
screen  formatter,  a  data  com¬ 
munications  manager  and  a 
series  of  utilities  to  the  software 
intended  for  its  Tandem  16  Non¬ 
stop  computer  system. 

The  data  base  software, 
Enscribe,  supports  a  method  of 
defining,  accessing  and  updating 
common  records  and  is  said  to 
be  capable  of  providing  service 
to  “hundreds  of  terminal  users.” 

Stressing  the  security  aspect  of 
the  system.  Tandem  claimed 
Enscribe  ensures  that  indexes 
within  a  data  base  are  not  cor¬ 
rupted  by  any  failure. 

The  software  also  provides  an 
optional  “mirroring”  capability 
with  which  duplicate  disk-based 
files  are  created  simultaneously, 
if  a  failure  eliminates  access  to 
one,  the  other  will  be  available, 
Tandem  said. 

Enscribe  supports  a  record¬ 
locking  facility  so  records  being 
updated  by  one  user  cannot  be 
accessed  by  any  others  until  the 
first  operation  has  been  com¬ 
pleted. 

Enscribe  sells  for  $6,000  and 
will  be  available  in  February. 

The  CRT  screen  formatter. 


Entry,  allows  users  to  design 
screens  interactively  on  page 
mode  display  terminals.  Indi¬ 
vidual  fields  within  each  screen 
may  be  named  so  editing  rules 
and  access  to  the  data  is  sim¬ 
plified,  according  to  a  spokes¬ 
man. 

This  validation  and  retrieval 
tool  costs  $2,000,  he  added. 

Envoy,  the  data  communica¬ 
tions  package,  supports  both 
asynchronous  and  synchronous 
'operations  with  single  or  multi¬ 
drop  lines  on  either  a  local  or 
remote  basis.  Tandem  said. 

Data  transfers  from  terminals 
to  main  memory  occur  on  a 
direct  memory  access  basis. 
Processor  interruptions  are 
therefore  not  required  to  handle 
incoming  data,  the  spokesman 
continued. 

In  binary  synchronous  opera¬ 
tions,  terminal  polling  and  char¬ 
acter  translation  between  Ascii 
and  other  codes  is  hardware- 
executed,  leaving  the  processor 
free  to  handle  applications  work. 

Both  Envoy  and  the  utility 
software,  called  Ensure,  are  con¬ 
sidered  part  of  the  basic  system 
and  are  free,  Tandem  said  from 
20605  Valley  Green  Drive,  Cu¬ 
pertino,  Calif.  950 1  4. 


D.C.:  A  ’Nice’  Plate  in  the  Spring 


BETHESDA,  Md.  —  A  National 
Information  Conference  and  Ex¬ 
position  (Nice),  sponsored  by 
the  Information  Industry  As¬ 
sociation  ( 1 1 A )  and  scheduled 
for  next  April  in  Washington, 
D.C.,  will  focus  on  “The  Emerg¬ 
ing  Information  Manager:  Bridg¬ 


ing  the  Information  Gap,”  ac¬ 
cording  to  the  association. 

More  information  about  the 
conference,  which  will  run  April 
18-21  at  the  Shoreham  Ameri¬ 
cana  hotel,  is  available  from  IIA 
at  4720  Montgomery  Lane, 
Bethesda,  Md.  20014. 


AOS  also  provides  support  for 
the  multiprocessor  communica¬ 
tions  adapter  to  link  Eclipses. 

“Typical”  S/230  and  C/330 
systems  that  might  use  AOS 
have  256K  bytes  of  memory,  at 
least  one  lOOM-byte  disk,  a 
9-track  magnetic  tape  drive, 
communications  multiplexer,  a 
mix  of  eight-  to  1 2  terminals 
and/or  a  printer. 

A  license  fee  or  $2,500  in¬ 
cludes  all  system  features  with 
the  exception  of  Fortran  IV, 
Basic  and  Fortran  5.  The  addi¬ 
tion  of  these  three  languages 
would  bring  the  user’s  cost  to 
about  $5,000. 

DG  is  on  Route  9,  Southboro, 
Mass.  01772. 


8080 

RESIDENT 

FORTRAN 

IV 

COMPILER 


True  Resident  Compiler  — 
efficient  directly  executable 
code 

AVAILABLE  FOR 

•  Intel  MDS  Systems 

Paper  Tape 
Intel  floppy  disk 
iCOM  floppy  disk 

.  Intel  SBC  Systems  with 
iCOM  floppy  disks 

POWERFUL  LANGUAGE 
EXTENSIONS 

•  Control  over  run-time  place¬ 
ment  of  code  and  data 

•  Control  over  interrupts  and 
service  routines 

•  Direct  1/0  to  8080  ports 

•  Embedded  Machine  Language 
code 

COST  -  -$750  plus  $25  for 
media  and  documentation 

CALL  (216)  751  -3158  or  write 
for  more  details 


realistic 

controls  corporation 
3530  Wanensville  Center  Rd 
Cleveland,  Ohio  44122 

*  L  >1  •'iispil  U  S  <(tsl»  ihutoi  (or 
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Perkin- Elmer  Puts  It  All  Together 

The  Products  and  The  People  to  Meet 
Your  Growing  Data  Processing  Needs 


PERKIN  ELMER  DATA  SYSTEMS  Call  Toll  Free  800  631-2154 

or  Write  Perkin-Elmer  Data  Systems 
Tinton  Falls,  New  Jersey  07724 
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'Kiviat  Blob’ Adds  New  Dimensions  to  System  Tuning 

Special  to  Computerworid 


SUNNYVALE.  Calif.  -  Robert  C. 
Coolidge,  vice-president  of  marketing  for 
Boole  &  Babbage,  Inc.,  has  just  an¬ 
nounced  the  formation  of  a  Hybrid  Tools 
Division.  This  division  will  develop 
measurement  products  that  combine  soft¬ 
ware  and  hardware  techniques  to  plunge 
into  new  frontiers  of  system  monitoring 
and  optimization. 

The  first  product  scheduled  for  release 
from  the  fledgling  department  is  a  totally 
new  approach  to  measurement  called  the 
“Kiviat  Blob."  The  Blob  is  a  multidimen¬ 
sional  extension  of  the  time-honored  con¬ 
cept  of  the  Kiviat  graph. 

Of  course,  the  graphs  are  merely  two-di¬ 
mensional  and  present  a  single  static  pic¬ 
ture  of  system  performance.  In  contrast, 
the  Blob  is  four-dimensional! 

The  product  includes  one  or  more  laser- 
driven  holographic  projectors  which  cre¬ 
ate  a  3-D  image  of  system  status  in 


mid-air,  right  before  the  gleaming  eyes  of 
the  performance  engineer!  The  fourth 
dimension  is  time:  The  projector  is  di¬ 
rectly  coupled  to  an  on-line  monitor  so 
the  projected  image  varies  in  real  time  to 
provide  an  instantaneous  dynamic  image 
of  system  behavior. 

The  images  glow  brightly  in  a  full  spec¬ 
trum  of  colors.  Each  address  space  or 
initiator  in  the  system  has  a  different 
color  and  glows,  flashes  and  changes 
shape  to  display  the  current  activity. 
When  your  system  is  “in  the  pink”  you 
will  actually  see  it  (no  need  for  rose- 
colored  glasses). 

If  the  system  crashes,  the  Blob  warns 
you  by  shrinking  to  an  ominously  glow¬ 
ing  red  sphere. 

Imaginative  users  will  find  many  fasci¬ 
nating  ways  to  use  the  Kiviat  Blob.  Each 
projected  Blob  may  be  set  independently 
for  any  diameter  from  one  inch  to  500 
feet  and  may  be  focused  at  any  desired 


location. 

Thus,  one  user  may  generate  a  small 
Blob  to  hover  near  his  desk,  while  an¬ 
other  may  focus  a  Blob  two  feet  in 
diameter  up  high  in  the  computer  room 
so  everyone  may  observe  system  perform¬ 
ance. 

The  DP  community  often  takes  itself 
very  seriously,  but  whimsey  breaks 
through  on  occasion. 

According  to  the  person  who  sent  us 
i the  accompanying  article,  it  was  writ¬ 
ten  by  an  unknown  technician  at 
Boole  &  Babbage,  Inc.  and  posted  on 
that  company’s  bulletin  board  as  a 
relief  from  the  strains  of  the  day. 

This  can  give  added  incentive  (or  pres¬ 
sure)  to  the  computer  operators  to  keep 
the  system  in  the  pink. 

One  beta-test  user  focused  an  image  250 
feet  in  diameter  in  the  sky  near  his  office 
so  he  could  go  home  at  night  and  still 


monitor  the  system  by  looking  at  the 
Blob  from  his  living  room  window. 

(Caution:  FAA  regulations  prohibit  the 
projection  of  Blobs  more  than  1,000  feet 
above  ground  because  they  confuse  pi¬ 
lots.  Furthermore,  hippie  groups  tend  to 
congregate  near  such  Blobs  and  watch 
them  during  LSD  trips.) 

The  Blob  projectors  can  be  set  to  store 
the  same  images  they  are  projecting,  so 
selected  time  periods  may  be  reviewed 
later  and  may  be  replayed  either  faster  or 
slower  than  real  time. 

The  Blob  provides  up-to-the-micro- 
second  information  about  the  monitored 
system,  but  the  amazing  thing  is  that  it 
requires  no  main  storage,  no  CPU  time 
and  none  of  the  devices  of  the  system 
being  measured! 

The  monitor  program  resides  in  a  sepa¬ 
rate  computer,  and  every  microsecond  it 
updates  its  status  information  by  examin¬ 
ing  the  monitored  system  through  a  chan- 
nel-to-channel  adapter.  The  monitor  itself 
executes  in  a  dedicated  370/168  with  a 
minimum  of  4M  bytes  of  real  storage. 

Beta-test  users  have  already  found  the 
installation  of  the  Kiviat  Blob  monitor 
has  allowed  them  to  increase  throughput 
by  20%  to  40%  on  the  measured  system. 
If  you  can  use  that  kind  of  improvement, 
call  the  Hybrid  Product  Manager  today! 

In  closing,  our  source  whispered  that 
plans  under  development  now  will  add 
another  dimension  (the  fifth  dimension) 
to  the  Blob:  sound!  With  the  addition  of 
computer-generated  music  and  sound  ef¬ 
fects,  new  meaning  will  be  added  to  the 
concept  of  system  tuning. 

No  release  date  is  available  as  yet  since 
Boole  &  Babbage  is  still  in  the  midst  of 
difficult  negotiations  with  the  Sunnyvale 
Philharmonic. 

Upgraded  Software 
Eahances  Sycor  400 

ANN  ARBOR,  Mich.  -  Software  now 
available  from  Sycor,  Inc.  for  its  400 
series  of  distributed  data  entry  and  proc¬ 
essing  systems  provides  additional  utilities 
and  permits  dynamic  system  configur¬ 
ability,  the  company  said. 

The  ability  to  dynamically  reconfigure 
the  system  allows  a  user  to  structure 
memory  and  resident  software  to  permit 
the  440  or  410  to  act  as  a  clustered 
intelligent  data  entry  device,  a  remote  job 
entry  terminal,  a  satellite  printing  station, 
a  Cobol  processor  or  a  system  with  con¬ 
current  foreground/background  process¬ 
ing,  a  spokesman  added. 

A  dump /restore  capability  provides  a 
means  to  create  a  backup  copy  of  any 
part  of  the  system’s  fixed  disk.  Run  as  a 
stand-alone  program,  the  dump/restore 
utility  creates  a  cassette,  magnetic  tape  or 
flexible  disk  which  may  then  be  used  to 
reload  and  restore  the  files,  he  said. 

A  construct  utility  is  also  provided  to 
reinitialize  a  400  system  and  restore 
system  files  from  a  “cold  start,”  he  con¬ 
tinued.  The  program  is  contained  on  the 
unit’s  flexible  disk  or  cassette,  depending 
on  the  user’s  configuration,  and  verifies 
the  reconstructed  disk  against  the  con¬ 
tents  of  the  flexible  disk  or  cassette. 

The  software  release  supports  the  ability 
to  use  both  the  company’s  typewriter- 
and  keypunch-style  keyboard  terminals  in 
the  same  cluster.  It  also  supports  mag¬ 
netic  tape,  card  readers  and  flexible  disk 
interchange  with  the  Sycor  350  intel¬ 
ligent  terminal. 

Using  the  software  system,  a  Sycor  400 
system  can  act  as  a  master  station  unit  for 
transmitting  data  to  and  receiving  files 
from  unattended  remote  Model  340s, 
350s  or  other  400  series  systems  using 
point-to-point  IBM  2770-compatible  bi¬ 
nary  synchronous  communications  over 
switched  or  private  lines,  Sycor  said. 

The  software  is  free,  Sycor  said  from 
100  Phoenix  Drive,  Ann  Arbor,  Mich. 
48104. 


“...but  what  sets Varian’s 
printei/plotter 


apart  from  the  others? 


»*)• 


Well,  first  do  you  need  controlled 
toning?:  Do  you  demand  high- 
contrast,  permanent,  black-on- 
white  documents?  Do  you  want  the 
output  to  honestly  represent  the  intent 
of  your  input?  Do  you  want 
consistent,  even  toning 
without  unwanted  or  con¬ 
fusing  dots  which  can 
affect  the  overall  accuracy 
of  a  document,  and  there¬ 
fore  its  interpretation?  If 
so,  then  you  want  Varian's 
printer/plotter  with  the 
patented  helical  rod  toning 
because  it  delivers  just  that: 
Consistent,  clean,  accurate  and 
permanent  documents. 


system 


* 


seismic  studies,  meteorology,  medicine, 
automated  drafting,  report  generation 
or  whatever,  with  our  inherent  accuracy 
you  can  pin- point  virtually  any  point  — 
throughout  the  length  of  the  document. 

Next,  the  microprocessor: 

While  serving  many  controlling  and 
computing  functions, 
this  2K  X  8RAM  also 
serves  as  a  buffering 
memory  to  counter  the 
“asynchronous"  actions 
of  a  CPU.  This  then 
benefits  the  user  by 
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And  speaking  of  accuracy: 

The  mechanical  effi¬ 
ciency  of  a  machine 
often  has  a  lot  to  do 
with  its  accuracy.  By  > 
chaining  the  toning 
system  to  the  drive 
system,  we  created  an 
overall  smoother  oper¬ 
ation.^  Then  we 
incorporated  a  precise 
stepping  motor  to  advance  the  paper  by 
predetermined  accurate  steps  (five 
times  more  accurate  than  the  others, 
by  the  way5!*  ).  And,  finally, 
we  built-in  the  same  reliable 
efficiency  for  which 
Varian  has  been  known 
over  29  years.  So  now 
whether  your 
endeavor  is 


varian 


OTHERS 


further  smoothing  out  the  complete 
output-to-document  cycle  as  well  as 
dramatically  reducing  the  “gray  bars’’5!' . 

So  we  wrote  the  book:  It's  yours  free 
for  the  asking.  An  updated 
objective  analysis  describing  the 
techniques,  the  hardware  and  the 
software  of  all  printer/plotters 
(plus  a  glossary).  So,  write  or  dial 
(collect  if  you  like).  We’ll  send  the 
book  plus  information  on  our 
printer/plotter.  If  your  need  is  im¬ 
mediate  we  can  arrange  a 
demonstration,  right  now,  in  your 
facility.  Then  you  can  see  what  sets 
Varian's  Printer/Plotter  apart 
from  the  others. 

Varian  Graphics  Division 
61 1  Hansen  Way, 

Palo  Alto,  CA 
94303 

(415)  494-3004 

*  Varian’s  exclusive 
features 
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Good  Management  Helps,  Too 

DBMS  Enhances  Insurer’s  Ability  to  Aid  Customers 


By  Orin  Huffman 

Special  to  Computerworld 

LANSING,  Mich.  -  How  did  Auto 
Owners  Insurance  Co.,  which  originally 
provided  only  automobile  insurance  to 
one  state  60  years  ago,  grow  to  a  full- 
facility  insurance  underwriter  with  annual 
sales  of  over  $  1 95  million  in  1 6  states? 

Good  management,  mostly.  A  manage¬ 
ment  that  since  the  early  DP  days  has 
been  extremely  innovative  and  aggressive 
in  automating  the  routine,  repetitive  in¬ 
ternal  operations,  such  as  accounting  and 
rating  policies,  in  addition  to  providing 
rapid  response  to  customers. 

It  was  a  slow,  consistent  process.  Step 
by  step,  we  developed  new  projects  and 
constant  studies.  This  also  allowed  us  to 
hold  our  number  of  employees  quite  low, 
which  has  a  very  favorable  bearing  on  the 
overall  expense  ratio. 

We  started  our  first  computer-based 
automobile  policy-processing  system  in 
1958,  and  we’ve  been  rating  private  and 
commercial  policies  since  1964.  Our  main 
accounting  system  is  also  quite  advanced. 

We  currently  operate  with  an  IBM 
370/158  and  have  three  automobile  data 
base  files  totaling  over  1 .8  million  records 
managed  by  Adabas,  the  data  base  man¬ 
agement  system  (DBMS)  from  Software 
AG,  and  utilize  three  IBM  3330-1  1  disk 
drives. 

There  are  35  data  entry  stations  from 
General  Computer  Systems,  and  inquiry 
is  via  24  CRTs  supplied  by  Courier.  Ap¬ 
proximately  30,000  to  40,000  documents 
are  printed  daily  on  three  IBM  1403  Nls. 

This  original  commitment  to  the  data 
base  concept  has  paid  off.  Good  service  is 
our  major  marketing  tool. 

In  our  16-state  region,  we  deal  with  over 
2,000  insurance  agents.  They  choose  our 
coverage  because  they  know  from  experi¬ 
ence  that  they  will  have  the  client’s 
policy  promptly,  that  claims  will  be  pro¬ 
cessed  as  expediently  as  possible  and  that 
we  will  provide  special  services  when  re¬ 
quested.  Auto  Owners  prides  itself  on  the 
speed  with  which  claims  are  settled. 

The  turnaround  time  on  issuing  policies 
is  directly  related  to  our  automobile  data 
base  files.  When  a  branch  office  receives  a 
request  for  coverage  from  an  agent,  it 
determines  whether  it  will  accept  the  risk. 

If  the  risk  is  accepted,  the  information 
is  keyed  onto  IBM  3741  or  3742  disk¬ 
ettes  and  dispatched  daily  to  the  main 
office  here,  where  the  diskettes  are  tran¬ 
scribed  to  magnetic  tape  for  batch  entry. 

Batch  processing  is  handled  daily  in  two 
shifts.  An  average  of  600,000  auto  poli¬ 
cies  are  read  every  day.  This  includes 
original  coverages,  endorsements,  re¬ 
newals,  cancellations,  billings,  etc. 

Direct  Collections 

The  direct  collections  system  is  a  fairly 
recent  option  available  to  certain  agents. 
In  this  case,  the  customer  is 'billed  di¬ 
rectly  by  Auto  Owners  and  may  choose 
to  pay  either  in  full  or  in  three  equal 
payments. 

There  is  a  small  fee  to  the  agent  for 
utilizing  our  direct  payment  system.  This 
is. quite  attractive  to  a  large  agent  because 
it  cuts  down  drastically  on  his  own  office 
staff,  bookkeeping  problems  and  ex¬ 
penses. 

In  many  cases,  the  payments  come  in 
without  the  bill  or  policy  number.  As  a 
result,  although  this  department  has  the 
smallest  data  base,  it  has  the  largest  in¬ 
quiry  rate. 

Nine  people  using  five  CRTs  make  an 
average  of  1,500  on-line  inquiries  a  day. 
Adabas’  phonetic  capability  has  been  ex¬ 
tremely  useful  here. 

Where  we  have  no  policy  number,  we 
can  easily  find  the  insured  phonetically 
and  verify  his  policy  number  and  pay¬ 
ment  amount. 

Adabas  has  probably  had  the  largest 


impact  on  personnel  in  this  department. 
Without  it,  we  would  need  20  employees 
instead  of  nine  to  handle  the  workload. 
And  at  the  rate  this  system  is  growing, 
this  will  continue  to  be  quite  important 
to  us. 

We  had  moved  from  an  IBM  370/1  55  to 
a  370/158  and  solved  a  lot  of  scheduling 
problems  based  on  real  memory  con¬ 
straints.  When  we  went  to  the  158,  we 
had  already  made  the  commitment  of 
ultimately  utilizing  interactive  programs, 
the  data  base  concept  and  a  telecommuni¬ 
cations  network  for  data  entry  and  in¬ 
quiry. 

Because  of  our  vast  number  of  records, 
our  automobile  data  base  was  becoming 
unmanageable  and  was  consuming  too 
much  storage  space.  A  study  committee 
recommended  that  we  investigate  other 


options  for  data  base  management.  A 
number  of  suppliers  were  contacted  and 
visited. 

After  a  paid  demonstration  in  Septem¬ 
ber  1975,  we  made  the  commitment  to 
convert  to  Adabas  last  January.  We  also 
made  the  commitment  to  utilize  IBM’s 
Customer  Information  Control  System 
(C1CS)  as  our  communications  link. 

The  next  three  months  were  spent  in 
learning  how  to  best  use  CICS  and 
Adabas  and  in  implementing  our  conver¬ 
sion.  In  May,  our  first  data  base  was  in 
production.  The  conversion  went  quite 
smoothly  and  the  simplicity  of  using  the 
new  system  was  a  great  asset. 

Our  next  system,  the  loss  data  base  file 
with  200,000  records  is  slated  to  be 
operative  around  the  end  of  next  Febru¬ 
ary.  By  the  second  quarter  of  ’77,  we  will 


have  our  entire  fire  and  homeowners  busi¬ 
ness  on-line. 

We  are  currently  building  this  data  base, 
which  will  have  1  1  files  totaling  over  one 
million  records.  We’ll  be  adding  four  IBM 
3350  disks  for  storage  (with  room  to 
spare)  and  1  1  CRTs  for  inquiry  capabil¬ 
ity. 

Both  systems  will  have  the  same  format 
and  applications  as  our  automobile  sys¬ 
tem.  With  these  three  data  bases  operat¬ 
ing,  we  will  be  in  a  position  to  cost  justify 
a  telecommunications  network  from  our 
remote  branches,  which  we  would  like  to 
implement  over  the  next  two  to  three 
years. 

Huffman  is  assistant  vice -president /data 
processing  at  Auto  Owners  Insurance  Co. 
in  Lansing,  Mich. 


The  key  difference  between 
computer  services. 


Think  for  a  moment.  When  you  have 
problems  with  computer  services,  are  they 
rooted  in  hardware,  software  or  people? 
Generally,  it’s  people. 

At  CallData™  we’re  concentrating  on 
people  to  provide  personalized  service.  But,  of 
course,  our  shop  is  in  order. 

Five  systems  help  personalize  computing. 

To  best  solve  your  applications  or  for 
system  compatibility  we  can  provide  you  with 
local  entry  into  five  systems: 
•TS-*RJE/Timesharing 
— 370/1 55M2VM/CMS 
•TS*RJ  E/Batch 
—370/168  OS/VS 
•DTSS  Dartmouth  Timesharing 
—Dual  Honeywell  635 
•Comp/Utility  Timesharing 
—Triple  DEC  System  10 
•TelescopeT7Remote  Computing 
— CDC  Cyber/73 


Five  major  software  libraries— over  1000 
programs— back  up  these  systems.  Plus 
selected  application  software. 

Plus  complete  technical  support, 
programming  and  systems  analysis  and  design. 
Plus  backup  with  microfilm  services  and 
automated  publications. 

Where  are  your  operating  locations?  It 
doesn’t  matter  to  us.  We’re  ready  to  link  you  up 
to  any  of  our  timesharing  systems  with  a  coast- 
to-coast  network  providing  local  entry  in  over 
forty  major  cities. 

Try  your  problems  on  CallData. 

We  have  a  full  range  of  services  with  a  real 
difference:  people  who  believe  personalized 
service  is  the  way  to  grow. 

For  help  please  call  your  local  CallData 
office.  Or  Kurt  Thoss,  CallData  Systems,  Inc., 

20  Crossways  Park  N.,  Woodbury,  N.Y.  11797. 
(516)  575-3298.  Subsidiary  of  Grumman  Data 
Systems  Corporation. 


CallData 

Personalized  service  is  our  way  to  grow. 


New  York 

Joe  Frank 
212  764-1180 


Chicago 

Kurt  Riedel 
516  575-6694 


Boston 

Al  Droge 
617  423-6780 


Philadelphia 

Mike  Yankanich 
215  545-5600 


Long  Island 

Bob  Engler 
516  575-3282 


Washington 

George  Dill 
703-527-7722 


Hamden,  Conn. 

Paul  King 
203  281-1171 
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On-Line  DBMS  Coordinates  System  Reliability  Files 


By 

Robert  Dobbin 
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information  on  electronic  components  to 
the  configuration  of  complete  systems, 
ielephone  switching  systems  are  com¬ 
plex.  using  thousands  ot  electronic  parts, 
and  system  configuration  depends  on  the 
telephone  line  capacity  and  service  tea- 
turex  required  by  a  specific  customer. 

I  ortunatelv .  although  there  are  many 
types  <>l  printed  wiring  board  (PWB)  as¬ 
semblies  used  in  any  system,  a  particular 
type  of  1’VVB  may  be  used  from  two  to 
several  hundred  times,  and  standard  elec¬ 
tronic  parts  are  used  on  the  circuit 


lor  managing  this  How  ol  data. 

With  Nomad  the  R&M  group  can  obtain 
rapid-turnaround  of  data  and  remain  cur¬ 
rent  with  any  design  or  configuration 
changes  in  the  System  Century.  Nomad 
also  has  the  flexibility  in  output  while 
using  relatively  simple,  easily  maintained 
input  tiles. 

Prior  to  the  DBMS,  useful  information 
was  obtainable  only  by  laborious  manual 
exercise  and  was  therefore  updated  ir¬ 
regularly  and  usually  on  an  urgent  basis. 
This  does  not,  of  course,  help  in  advance 


planning  or  early  identification  of  poten¬ 
tial  problems. 

NCSS  provided  training  for  ST’  person¬ 
nel  and  has  helped  develop  the  data 
base  and  procedures.  The  person  selected 
to  work  with  Nomad  had  a  general 
knowledge  of  the  S-C  systems  and  limited 
computer  experience.  The  overall  results, 
have  proved  to  be  extremely  satisfactory. 

One  of  the  missions  of  R&M  engineering 
is  to  measure  the  reliability  performance 
of  the  product  and  ensure  that  it  meets 
the  product  goals.  To  assist  in  this  task, 
three  basic  data  files  have  been  created: 

•  Electronic  Component  File.  This  file 
contains  information  lor  each  component 
type  and  value,  and  the  data  includes  S-C 
part  number;  generic  type;  values,  toler¬ 
ances.  etc.;  and  failure  rate  information. 

•  Printed  Wiring  Board  Files.  PWB  files 
identify  the  part  number,  quantity  and 
stress  of  each  electronic  component  used 
on  the  PWB. 


Now... from  Gulf 
Computer  Sciences,  Inc. 


A  new  product  -  Partitioned  Libraries 
Management  System  (PLMS)-  joins  the 
highly  rated  TLMS  Package. 


Since  1968,  TLMS  'TAPE  LIBRARY 
MANAGEMENT  SYSTEM)  has 
been  providing  universities, 
banks,  insurance  companies, 
state  governments  and  customers 
m  over  100  medium  to  very  large 
installations  with  complete  control 
over  a  data  center's  tape  library. 

TLMS  is  a  data  capture  and  re¬ 
porting  system,  both  online  and 
offline.  Online,  it  can  update  the 
master  file,  provide  protection  of 
data  sets,  provide  inquiry  and  up¬ 
date,  and  optionally,  it  can  gener¬ 
ate  external  labels  for  tape  output. 


Offline,  it  provides  reports  of  li¬ 
brary  activity,  which  help  to  man¬ 
age  the  library. 

It  has  proved  its  ability  to  pro¬ 
vide  data  security,  inventory 
management,  and  cost  reduction. 

Enter  PLMS.  Now,  Gulf  Com¬ 
puter  Sciences  is  out  with  some¬ 
thing  new  .  .  .  PLMS  —  a  series  of 
programs  which  provide  for  se¬ 
curity  control  of  all  partitioned 
data  sets.  PLMS  provides  con¬ 
trolled  updating,  operational 
backup  and  audit  reporting  of  all 
partitioned  data  sets  —  including 


load  module  and  procedure  li¬ 
braries. 

Both  packages  are  compatible 
with  OS/  360/  370/  MFT/  MVT/  VS  1/ 
VS2/multiple  CPU's.  You  owe  it  to 
yourself  to  look  into  them  further. 


Write:  Gulf  Computer 
Sciences,  Inc. 

P.O.  Box  2100 
Houston,  Texas  77001 
(713)  627-9320 

A  member  of  the  Software 
Industry  Association 


Techniques 


•  System  File.  This  file  contains  the 
listing  of  PWBs  and  the  quantities  used  in 
any  configured  system. 

Changes  and  modifications  can  be  made 
to  the  basic  input  files  and  the  impact  to 
the  total  system  can  be  rapidly  deter¬ 
mined.  From  these  basic  input  files  other 
output  files  can  be  constructed  and  analy¬ 
sis  of  various  system  configurations  can 
be  made. 

Present  results  indicate  Nomad  could 
provide  an  excellent  tool  for  advance 
planning  for  electronic  systems  de¬ 
velopment  and  production. 

Dobbin  and  Stange  are  reliability  engi¬ 
neers  within  Stromberg-Carlson’s  Reli¬ 
ability  and  Maintainability  Engineering 
Group. 

Programmers  Finding 
How  to  Use  PERFORM 

By  Stephen  E.  Wright 
Special  to  Computerworld 

The  implementation  and  use  of  the 

PERFORM  verb  in  Cobol  is  an  interesting 
case  study  in  the  harmful  reinforcement 
of  attitudes  by  soft¬ 
ware  designers  and  ~ 

users.  Concepts 

When  Cobol  was  and 

first  proposed,  it  was 
obvious  to  everyone 
that  a  closed  subrou¬ 
tine  facility  was  needed.  The  PERFORM 
verb  was  specified  for  this  facility.  It  has 
been  implemented  ever  since  by  linkage 
mechanisms  more  or  less  costly  in  terms 
of  execution  time  and  space. 

Users  aware  of  these  costs  studiously 
avoided  the  use  of  PERFORM  except  to 
execute  a  procedure  from  more  than  one 
point  in  the  program. 

The  advent  of  structured  programming 
led  to  a  quite  different  application  of 
PERFORM.  It  became  the  mechanism  for 
invoking  modules  within  the  hierarchical 
structure  of  program  control. 

This  led  to  using  PERFORM  in  ways 
that  1 0  or  15  years  ago  would  have  sent 
experienced  programmers  into  hysterical 
fits.  We  now  see  programs  with  a  module 
PERFORMing  another  module  which 
contains  little  more  than  another  PER¬ 
FORM,  and  so  on  down  the  line. 

And  for  very  good  reasons  —  it  is  these 
“unnecessary”  PERFORMS  that  allow  the 
decomposition  of  large  programs  into 
manageable  pieces. 

This  technique  of  hierarchical  control  is 
meeting  with  some  resistance  because  of 
the  costs  in  time  and  space.  It  is  impor¬ 
tant  to  note,  however,  that  these  costs  are 
a  historical  artifact. 

There  is  no  reason  why  implementors 
cannot  provide  completely  cost-free  im¬ 
plementation  of  such  PERFORM  state¬ 
ments  by  placing  the  invoked  code  in-line 
in  the  object  program.  An  indirect  advan¬ 
tage  is  improved  performance  in  a  VS 
environment. 

The  disciplined  use  of  hierarchical  con¬ 
trol  and  the  availability  of  efficient  imple¬ 
mentations  should  reinforce  each  other  in 
the  future. 

Wright  is  a  senior  staff  consultant  at 
Applied  Data  Research,  Inc.  in  Princeton, 
NJ. 

CD  MS  Price  to  Stay  Down 
If  Users  Tell  Intent  to  Buy 

WELLESLEY,  Mass.  -  Although  Culli- 
nane  Corp.  has  announced  a  price  in¬ 
crease  for  the  Cullinane  Data  Manage¬ 
ment  System  (CDMS)  as  of  Jan.  1,  users 
may  acquire  the  system  or  any  of  its 
components  at  current  prices  until  March 
31  if  they  submit  a  letter  of  intent  by  the 
end  of  the  year,  a  Cullinane  spokesman 
said. 

Cullinane  is  at  20  William  St.,  Wellesley, 
Mass.  02181. 
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Small  Users  Suffering  From  Big  Network  Access  Costs 


By  Edith  Holmes 
Of  the  CW  Staff 

WASHINGTON,  D.C.  -  Despite  im¬ 
provements  in  data  transmission  facilities 
since  the  1960s,  high  access  costs  to 
digital  nodes  still  plague  commercial  users 
whose  operations  are  small  and  located 
outside  main  metropolitan  areas,  the  Fed¬ 
eral  Communications  Commission  (FCC) 
was  told  recently. 

Another  area  of  user  concern  is  “the 
very  high  cost  of  international  links,” 
Alex  Curran,  president  of  BNR,  Inc.,  told 
the  commission  at  a  technical  briefing 
provided  by  the  American  Federation  of 
Information  Processing  Societies  here. 

“Research  and  innovation  is  needed  at 
these  two  network  limits,”  Curran  said.  If 
the  cost  of  network  access  for  smaller 
users  and  the  cost  of  intercontinental 
transmission  can  be  reduced,  common 
carrier  networks  will  be  able  to  cope  with 
commercial  users’  traffic,  he  added. 

“Today  there  are  adequate  offerings  to 
cater  to  the  needs  of  users  in  large  metro¬ 
politan  areas,  but  that  isn’t  enough.  It  is 
already  clear  some  office  and  home  serv¬ 
ices  will  depend  upon  the  ability  to  rein¬ 
tegrate  voice  and  data  capabilities,”  Cur¬ 
ran  stated. 

In  addition,  some  services  proposed  for 
widespread  implementation  “will  require 
that  switching  machines  recognize  infor¬ 
mation  specifications  as  valid  addresses,” 

DG  Terminals 

SOUTHBORO,  Mass.  —  Data  General 
Corp.  (DG)  has  introduced  two  1,920- 
character  CRT  terminals  with  detached 
keyboards  and  a  pedestal  base  which  it 
said  enable  operators  to  swivel  the  screen 
both  horizontally  and  vertically  for  easy 
viewing. 

The  top-of-the-line  version,  the  Model 
6053,  offers  direct  cursor  addressing  and 
sensing,  allowing  high-speed  cursor  posi¬ 
tioning  and  control  with  minimum  proc¬ 
essor  overhead,  DG  said. 

Its  full-function  keyboard  contains  an 
11 -key  numeric  pad,  separate  keys  for 
editing  and  cursor  positioning,  1 1  user-de¬ 
fined  function  keys  for  high  transaction 
throughput  and  an  upper/lower  case  Ascii 
character  set. 

Optional  fonts  are  available  for  France, 
Germany,  Sweden  and  the  UK,  the  com¬ 
pany  said. 

The  terminals  offer  character  highlight¬ 
ing  features  including  character  blink, 
character  underscore  and  programmable 
dual  intensity. 

The  display  is  organized  in  a  24-line  by 
80-character  format  over  a  6-in.  by  9-in. 
viewing  area.  Characters  are  defined  by  5 
by  8  dot  matrices. 


he  said. 

The  boundary  between  communicating 
and  computing  will  become  more  blurred, 
Curran  predicted,  highlighting  one  key 
problem  the  FCC  faces  in  carrying  out  its 
regulatory  responsibilities. 

But  “there  are  economic  arguments  for 
suggesting  that  the  boundary  definitions 
be  relaxed  to  encourage  a  new  cycle  of 
innovation,”  he  suggested. 

If  effective  solutions  to  the  switching, 
distribution  and  terminal  needs  of  the 
homeowner  can  be  developed,  then  “em¬ 
bryonic”  services  like  electronic  mail, 
electronic  news  services  and  subscriber 
response  measurement  systems  might  be¬ 
gin  to  grow,  Curran  told  the  commis¬ 
sioners. 

“Users  of  remote  access  data  processing 
systems  are  notoriously  critical  of  the 
services  offered  —  and  the  performance 
levels  acheived  —  by  the  telecommunica¬ 
tions  common  carriers,”  he  said  in  his 
description  of  the  industry  to  the  FCC. 

The  organization  of  teleprocessing  serv¬ 
ices  might  have  something  to  do  with  user 
expectations,  Curran  suggested.  The  user 
wants  access  to  specific  information;  if 
the  information  is  remote,  then  telecom¬ 
munications  is  necessary  -  but  it 
shouldn’t  restrict  the  speed  or  accuracy 
of  access,  he  said. 

“The  ideal  telecommunications  link  is 
totally  transparent  to  the  information 


The  terminal  interface  operates  asyn¬ 
chronously  at  speeds  up  to  19.2  kbit/sec, 
DG  said,  and  hard-copy  output  is  avail¬ 
able  with  a  receive-only  60  char./sec 
Dasher  printer  option. 

The  Model  6052  “basic”  unit  does  not 
include  underscore  and  dual-intensity  fea¬ 
tures.  Its  teletypewriter-style  keyboard 
contains  a  64-character  upper  case  Ascii 
set  and  eight  function  keys. 

The  monitor  is  said  to  be  the  industry’s 
first  to  swivel  on  two  axes,  and  a  bonded 
faceplate  over  the  display  is  aimed  at 
reducing  reflections  and  glare  from  over¬ 
head  lighting. 

All  adjustments  are  on  the  outside  of 
the  display  case  except  for  volume  con¬ 
trol  of  the  audible  end-of-line  indicator, 
DG  noted.  The  detached  keyboard  may 
be  placed  as  far  as  four  feet  from  the 
monitor. 

Both  terminals  will  be  offered  with 
DG’s  Nova  and  Eclipse  minicomputer 
systems,  according  to  a  company  spokes¬ 
man.  The  Model  6053  was  designed  for 
utilization  in  implementing  Eclipse 
C-330-based  Interactive  Data  Entry/Ac¬ 
cess  (Idea)  systems  in  which  the  primary 
application  involves  interactive  multi¬ 


flow,”  he  continued.  “That  makes  the 
market  a  very  difficult  one  to  serve.” 


Curran  predicted  this  view  of  the  tele¬ 
communications  link  as  “at  best  a  neces- 


terminal  data  entry  and  access. 

The  Model  6053  is  priced  at  $2,290;  the 
Model  6052  costs  $1 ,990. 

A  hard-copy  printer  interface  option 


The  Model  6053  is  said  to  be  the  first 
display  to  swivel  on  two  planes. 


costs  $400  and  the  hard-copy  60  char./ 
sec  printer  with  interface  sells  for  $2,500. 

Quantity  discounts  are  available  from 
the  firm  at  Route  9,  Southboro,  Mass. 
01772. 


sary  evil”  will  change  as  communications 
networks  become  more  active  in  provid¬ 


ing  DP  services. 

“DP  is  still  an  activity  reserved  essen¬ 
tially  for  institutions,”  he  told  his  audi¬ 
ence.  Computer  hobbyists  and  the  Na¬ 
tional  Aeronautics  and  Space  Administra¬ 
tion  and  Department  of  Defense  net¬ 
works  represent  extremes  not  representa¬ 
tive  of  the  predominantly  commercial 
market,  he  added. 

Statistics  for  the  U.S.,  Canada,  Europe 
and  Japan  indicate  remote  DP  is  still  a 
small  industry,  where  “small”  is  qualified 
in  relation  to  the  total  telecommunica¬ 
tions  or  information  processing  markets. 
Figures  for  data  communications  for 
these  countries  cluster  around  1%  to  2% 
of  the  total  telecommunications  traffic, 
for  example,  Curran  stated. 

He  also  noted  that  high  growth  rates,  in 
the  neighborhood  of  20%  to  25%  annual¬ 
ly  in  some  cases,  lead  to  projections  of 
large  and  rapid  investments  in  this  area. 

T/S  Responses  Different 

Aimed  principally  at  medium-sized  busi¬ 
nesses,  time-sharing  requires  a  different 
response,  Curran  went  on.  These  busi¬ 
nesses  are  generally  too  small  to  own 
self-sufficient  computing  facilities,  but 
large  enough  to  employ  a  technically 
competent  staff. 

Access  to  a  network  is  required  in  many 
smaller  centers  and,  within  those  centers, 
at  locations  outside  the  main  business 
district,  Curran  said. 

(Continued  on  Page  31) 


Four  Stages  of  Development 


WASHINGTON,  D.C.  -  Officials  of 
the  Federal  Communications  Commis¬ 
sion  (FCC)  were  briefed  here  recent'y 
on  the  history  of  data  communications 
services  by  Alex  Curran,  president  of 
BNR,  Inc. 

Curran  traced  the  evolution  of  com¬ 
munications  services  for  institutionally 
based  users  by  identifying  four  devel¬ 
opmental  stages  at  a  technical  briefing 
provided  by  the  American  Federation 
of  Information  Processing  Societies. 

Nonreal-time  data  transfer  gave  the 
first  growth  impulse  to  the  industry  in 
the  1950s,  Curran  said.  Time-sharing 
followed  when  it  became  feasible  in 
the  1960s. 

Message  service  became  a  computer- 
based  possibility  in  the  late  1960s. 
And  finally,  transaction  systems  are 
today  of  increasing  importance,  he 
said. 

Each  of  these  stages  has  imposed 
different  user  requirements  on  tele¬ 
communications  networks  for  transfer 


rates,  response  times,  tariff  structures 
and  geographic  extent,  Curran  noted. 

Very  large  corporations’  inventory 
and  shipping  control  systems  are  ty¬ 
pical  users  of  nonreal-time  systems,  he 
told  tne  FCC.  Their  data  is  truly  bulk 
data,  accumulated  over  the  business 
day  at  a  distributional  office  and  then 
transferred  all  at  once  to  the  regional 
or  head  office. 

Transmission  times  are  in  the  range 
of  10  minutes  to  30  minutes  at  trans¬ 
fer  rates  of  2.4-  to  5  6  kbit/sec,  Curran 
said,  adding  such  service  is  attractive 
to  large  firms  located  chiefly  in  the 
business  districts  of  large  metropolitan 
areas. 

The  telecommunications  response  at 
this  stage  involves  high-speed  point-to- 
point  channels;  a  network  accessing 
large  metropolitan  centers;  reliable, 
low  error  rate  transmission  paths;  and 
no  complex  switching  problems,  Cur¬ 
ran  said. 


Offer  Physical  Flexibility 


LOT. . .  something  to  talk  about 


You  may  be  familiar  with  the  AJ  832,  our 
very  popular  “daisy”  keyboard  printer 
terminal.  Something  you  may  not  know 


about  the  832  is  a  great  option  available 
for  those  who  need  a  plotting  function. 

We  call  it  Ultraplot.  Ultraplot  allows  the 
AJ  832  to  act  as  an  X-Y  plotter  for  charts, 
graphs,  and  diagrams  — printing  in  incre- 
ments  of  1/60-inch  (horizontal)  and 
1/48-inch  (vertical).  And  it  does  it  twice 
as  fast  as  before. 

But  there's  still  more.  When  you  order 
the  AJ  832  with  Ultraplot  you'll  get  AJ's 
Cal-Comp  compatible  FORTRAN  software 
and  a  programming  manual  at  no  addi¬ 
tional  charge.  Timesharing  systems  and 
in-house  systems  nationwide  already  have 
the  software  up  and  running. 

If  you'd  like  to  know  more,  talk  to  us 
about  ULTRAPLOT 


^  Marketing  Dept.,  Anderson  Jacobson,  Inc.  ^ 
1065  Morse  Ave.,  Sunnyvale,  CA  94086 

Please  send  me  the  AJ  832  Brochure  that  will  tell  me 
about  ULTRAPLOT  and  all  the  other  great  options. 

NAME _ 


COMPANY- 
ADDRESS- 
CITY _ 


-STATE _ ZIP- 


L 


TELEPHONE- 


ANDERSON 


1065  Morse  Avenue  •  Sunnyvale.  CA  94086  •  (408)  7.^4-4030 
Paris,  France  •  London,  England  •  Ottawa,  Ontario 
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Worts  With  Other  Vendors'  CPUs 

Burroughs  RT  5000  Teller  Handles  EFT 


f)l  TROII  Burroughs  C'orp.  has  intro- 
du.ol  an  automated  teller  machine 
<  VI  M  I  which  will  reportedly  perform  a 
lull  range  ol  financial  services,  including 


Burroughs  RT  5000 


electronic  funds  transfer  (TFT)  from  a 
local  or  remote  site. 

An  addition  to  the  RT  2000  and  RT 
4000  remote  teller  systems,  the  RT  5000 
utilizes  a  Burroughs  B80  processor  to 
drive  a  C ' R  1  display  and  console  with  a 
customer  guidance  panel  to  communicate 
with  a  hank’s  CPU,  Burroughs  said. 

The  RT  5000  allows  a  bank’s  customers 
to  inquire  into  their  account  balances, 
withdraw  cash  from  savings  or  checking 
accounts,  charge  cash  withdrawals  to 
credit  cards,  make  deposits,  transfer 
funds  between  accounts  and  pay  bills  by 
debiting  an  account  with  cash  or  a  de¬ 
posited  check,  according  to  a  Burroughs 
spokesman. 

An  RT  5000  includes  4K  bytes  of  read¬ 
only  memory  (  ROM),  40K  bytes  of  read/ 
write  memory  for  the  transaction  inter¬ 


preters,  generated  application  software, 
display  texts  and  derogatory  files,  he  said. 

CPU  compatibility  with  mainframes 
other  than  Burroughs  CPUs  is  achieved 
through  synchronous  and  asynchronous 
communications,  he  said.  The  respective 
transmission  speeds  for  these  types  of 
operation  range  from  2,400-  to  4,800 
bit/sec  and  from  75-  to  1,800  bit/sec. 

Multiple  Mainframe  Compatibility 

Communications  to  non-Burroughs 
mainframes  in  these  modes  take  place 
over  dedicated  or  dial-up  lines.  Full- 
duplex  lines  are  used  in  a  half-duplex 
mode,  resulting  in  half-duplex  system  op¬ 
eration,  the  spokesman  noted. 

The  RT  5000  is  compatible  with  all 
Burroughs  CPUs,  he  said,  and  operates 
over  15.000-ft  hard-wired  cables  at  speeds 


Transactions 

from  1 .200-  to  9,600  bit/sec. 

A  transaction-record  impact  printer 
matched  with  the  system  operation 
makes  an  original  and  one  copy  of  each 
transaction  and  can  put  up  to  four  trans¬ 
actions  per  customer  on  one  receipt,  ac¬ 
cording  to  the  spokesman. 

In  addition,  magnetic  tape  cassette  capa¬ 
bility  is  provided  with  a  capacity  of  220K 
characters  for  the  RT  5000  and  can  be 
used  to  record  all  transactions  as  a  back¬ 
up  to  on-line  operations,  for  off-line  re¬ 
cording  or  for  batch  transmission  of 
transactions  to  a  CPU  for  account  up¬ 
dating,  the  company  said. 

Self-Scan  Display 

The  CRT  console  of  the  ATM  has  a 
self -scan  plasma  display  for  messages  up 
to  25  6  characters  in  length.  The  console 
also  contains  a  standard  10-key  numeric 
keyboard  with  additional  “yes”  and  “no” 
keys,  the  spokesman  noted. 

The  system  is  operated  with  magnetic¬ 
ally  encoded  plastic  cards  with  a  choice 
of  magnetic  stripe  options;  the  RT  5000 
card  reader  will  accept  only  cards  en¬ 
coded  with  the  proper  stripe  configura¬ 
tion,  he  said. 

In  operating  the  ATM,  a  customer  in¬ 
serts  the  card  which  opens  a  security  door 
providing  access  to  the  display  and  key¬ 
board. 

After  entering  a  personal  identification 
number  (PIN),  the  customer  selects  the 
transaction  desired  and,  by  entering  dol¬ 
lar  amounts  and  depressing  the  “yes”  or 
“no”  keys,  completes  the  transaction. 
Any  two  denominations  of  bills  are  dis¬ 
pensed  in  quantitiesyup  to  30. 

The  RT  5000  ranges  in  price  from 
$25,000  to  $40,000;  $32,000  is  the  cost 
of.  a  typical  system.  Lease  rates  range 
from  $860/ mo  to  $  1,400/mo  on  a  one- 
year  contract,  according  to  the  spokes¬ 
man. 

Initial  deliveries  will  begin  in  the  second 
quarter  of  1977,  he  said  from  company 
headquarters  in  Detroit,  Mich.  48232. 

ASC  Unit  Corrects 
For  Satellite  Delays 

GERMANTOWN,  Md.  -  The  Satellite 
Delay  Compensation  Unit  (SDCU)  from 
American  Satellite  Corp.  (ASC)  is  said  to 
compensate  for  propagation  delay  in 
satellite  data  communications. 

When  a  satellite  circuit  is  used  for  data 
transmission  at  rates  over  2,400  bit/sec 
under  Automatic  Repeat  Request  Stop- 
and-Wait  line  control  -such  as  with  IBM’s 
Bisync  or  Hasp  Multileaving,  the  loss  in 
efficiency  is  encountered,  ASC  said. 

The  SDCU  is  placed  between  a  user’s 
terminal  equipment  and  modem.  The  unit 
is  compatible  with  the  terminal  through  a 
standard  RS-232  interface  and  emulates 
the  remote  equipment  in  its  response, 
according  to  an  ASC  spokesman. 

Restructures  Data  Blocks 

Internally,  the  SDCU  restructures  the 
data  blocks  to  be  transmitted  for  efficient 
transmission  over  the  satellite  link,  he 
said. 

At  the  remote  end,  the  data  blocks  are 
restored  to  their  original  formats  for  pres¬ 
entation  to  the  terminal.  Consequently, 
ASC  claimed,  the  SDCU  will  allow 
throughput  which  is  limited  primarily  by 
the  basic  transmission  rate  of  the  line’ and 
by  the  capability  of  the  terminal  to  util¬ 
ize  the  line. 

The  domestic  satellite  communications 
company  has  not  yet  decided  on  a  price 
for  the  unit  or  if  there  should  be  a  charge 
at  all  for  users  of  ASC  facilities,  the 
spokesman  noted  from  ASC  headquarters 
at  20300  Century  Blvd.,  Germantown, 
Md.  20767. 


Syncom  Flexi  Disc  II 

for  Pur-r-r-fect  Performance. 


■  SYNCOM's  second  generation  Flexi-Disc  II 
offers  increased  reliability  and  life,  more  critical 
die-cuts  and  more  effective  self-cleaning  of  the 
recording  surface. 

■  Directly  interchangeable  with  diskettes  used 
on  the  IBM-3740,  IBM-3540,  SYSTEM  32  or 
equivalentflexible  disc  systems.  Flexi-Disc  M's 
are  available  for  the  other  “hard  sector"  drives 
on  the  market. 

■  Pre-initialized  and  formatted  —  one  and 
two  sided. 

■  More  than  eleven  million  passes  have  been 
made  on  Flexi-Disc  M’s  with  no 
discernible  signs  of  wear. 

■  Packaged  ten  to  a  box  which  also 
serves  as  a  free  standing, 
desk-top  mini-file  or 
bulk  pack  of  50. 


■  Each  box  contains  numerous  color  coded 
blank  labels  for  identification  purposes  by 
the  operator. 

■  Each  Flexi-Disc  II  is  certified  100%  error-free 
in  the  final  package. 

■  Immediate  delivery —  all  types. 
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The  QUIET  cat 
in  a  field  of  tigers! 

Computer  Tape  ■  Flexi-Discs  ■  Disk  Packs 
■  Ribbons  ■  Digital  Cassettes  ■  MC/ST  G 
MT/ST  ■  Xerox  G  IBM  Copier  Toners 


II  SYNCOM 

INCORPORATED 

ONE  SYNCOM  PLACE 
ORCHARD  PARK,  N.Y.  14127 
TEL  716-662-2181 
TWX  710-264-1953 
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TRW  Has  Modular  Units  For  Bank  Transaction  Systems 


LOS  ANGELES  -  TRW  introduced 
four  modular  products  that  reportedly 
expand  a  financial  institution’s  options  in 
setting  up  teller  windows  to  handle  spe¬ 
cific  types  of  transactions. 

The  products  include  a  microprocessor- 
based  CRT  inquiry  terminal,  a  passbook 
print  station  that  can  be  shared  by  up  to 
eight  tellers,  a  customer-operated  inquiry 
terminal  and  an  alphanumeric  typewriter 
keyboard  for  on-line  inquiry  and  up¬ 
dating  functions. 


The  modular  devices  are  controlled  by 
TRW’s  programmable  communications 
terminal  processor,  which  interfaces  an 
institution’s  transaction-processing  sys¬ 
tem  with  all  CPUs  utilized  in  the  institu¬ 
tion’s  data  centers,  according  to  TRW. 

The  Model  510  micro-based  CRT  ter¬ 
minal  features  a  480-character  display  in 
a  13-line  format  with  40  char. /line  plus  a 
512-character  buffer,  the  company  said. 

The  Model  510  can  be  combined  with 


Big  Costs  Plague  Small  Users 


(Continued,  from  Page  29) 

Time-sharing  data  transfer  rates  are  lim¬ 
ited  by  the  input  capabilities  of  the  user, 
so  terminals  operate  in  the  range  of  100- 
to  1 ,200  bit/sec. 

Holding  times  are  long  -  typically  five 
minutes  to  20  minutes  —  “on  a  per-user 
basis;  computer  utilization  is  very  low 
and  computing  charges  build  up  slowly; 
therefore,  communications  charges  domi¬ 
nate  much  more  than  in  the  nonreal-time 
case,”  Curran  pointed  out. 

The  notion  of  computers  as  message 
switchers  grew  out  of  the  file-sharing 
experience  of  time-sharing  and  the  capa¬ 
bilities  of  sophisticated  networks  like  the 
Advanced  Research  Projects  Agency  Net¬ 
work  (Arpa  net). 

Stock  exchange,  police  information  and 
transportation  reservation  systems  make 
use  of  the  flexibility  provided  by  message 
switching  in  addressing  capabilities,  in 
storage  and  presentation  format  and  in  its 
adaptation  to  different  terminal  types, 
Curran  explained. 

The  effect  of  message  switching  on  tele¬ 
communications  networks  has  been  small 
so  far,  he  said.  Terminals  here  also  oper¬ 
ate  in  the  range  of  100-  to  1,200  bit/sec, 
and  holding  times  vary  from  one  minute 
to  three  minutes. 

“Thus  they  impose  no  more  drastic 
traffic  loads  than  does  time-sharing,”  Cur¬ 
ran  stated. 

Transaction  Services 


significantly  reduced  the  cost  of  intercity 
transmission  and  improved  performance 
at  the  same  time,  Curran  said. 

“The  introduction  of  digital  satellites 
will  further  reduce  the  cost  of  intercity 
traffic,”  but  will  probably  have  little  ef¬ 
fect  on  costs  for  “casual  users  in  the 
smaller  cities,”  he  added. 


any  TRW  teller  terminal  to  display  on¬ 
line  customer  account  information  such 
as  balances,  holds  and  cautions. 

One  or  two  of  the  alphanumeric  type¬ 
writer  keyboards  can  be  linked  to  a  single 
CRT  for  input  and  inquiry  to  a  central 
information  file,  including  on-line  name 
and  address  updates  and  other  mainte¬ 
nance  routines,  TRW  said. 

TRW’s  Model  810  passbook  print  sta¬ 
tion  can  be  used  in  combination  with  the 
firm’s  banking  and  statement  savings  ter¬ 
minals  or  the  Model  510  CRT  terminal, 
the  company  noted. 

The  Model  810  prints  on  standard  pass¬ 
books  as  well  as  inserted  documents  such 
as  checks,  money  orders  and  teller  slips;  it 
can  be  shared  by  up  to  four  terminals 
serving  eight  tellers,  prints  at  30  char. /sec 
and  features  end-of-form  sensing  and 
alert,  centerfold  skip  and  an  error  light, 
TRW  said. 

Entry  of  a  customer  account  number  or 


teller  identity  number  can  be  required  for 
accuracy  and  security  when  the  printer  is 
shared,  the  company  noted. 

Also  introduced  was  the  customer-oper¬ 
ated  inquiry  terminal,  which  TRW  said  is 
about  the  size  of  a  telephone.  It  can  be 
placed  in  bank  lobbies  to  allow  customers 
access  to  savings,  checking  or  NOW  ac¬ 
count  information. 

Information  is  displayed  on  the  inquiry 
terminal  on  an  eight-digit  display:  two 
models  are  available,  with  one  incorporat¬ 
ing  a  magnetic  card  reader. 

The  price  of  a  Model  510  CRT  inquiry 
terminal  with  one  alphanumeric  keyboard 
is  $2,450.  The  Model  810  passbook  print 
station  varies  in  price  according  to  the 
number  of  tellers  supported  and  starts  at 
$3,950,  according  to  a  TRW  spokesman. 

The  price  of  a  TRW  customer-operated 
inquiry  terminal  begins  at  $385,  accord¬ 
ing  to  the  company  at  Suite  620,  9841 
Airport  Blvd.,  Los  Angeles,  Calif.  90009. 
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Or  Add  to  This . . . 


“We  are  now  experiencing  a  large  in¬ 
crease  in  transaction-type  services,”  Cur¬ 
ran  said,  noting  these  services  range  from 
point-of-sale  outlets  in  large  retail  stores 
through  simple  credit-checking  systems  in 
small  sales  outlets  to  environmental  moni¬ 
tors  in  remote  locations. 

“Dramatic”  effects  result  from  the  geo¬ 
graphic  spread  of  data  services  and  the 
traffic-handling  requirements  of  the  net¬ 
works  since  the  transactions  may  involve 
only  a  few  hundred  bits  of  information, 
but  must  be  completed  in  a  very  few 
seconds,  Curran  said. 

Data  transfer  rates  range  from  100-  to 
2,400  bit/sec.  Holding  times  for  inquiry 
response  applications  are  10  seconds  to 
40  seconds  while  those  for  data  collection 
activities  are  one  minute  to  over  eight 
minutes,  he  added. 

Four  Classes  of  Facilities 

In  responding  to  the  needs  of  all  of 
these  teleprocessing  users,  telecommuni¬ 
cations  carriers  have  developed  four  class¬ 
es  of  facilities,  according  to  Curran. 

These  include  “leased-line  -  suitable 
for  a  user  with  very  large  quantities  of 
data  to  transmit;  telephone  network  - 
suitable  where  ubiquity  is  essential  or 
where  usage  for  data  is  low;  circuit- 
switched  —  suitable  when  data  communi¬ 
cations  approaches  continuous  use  of  the 
bandwidth  for  the  duration  of  the  call; 
and  packet-switched  —  particularly  suit¬ 
able  for  bandwidth  not  continuously  used 
for  the  duration  of  the  call. 

“The  optimum  choice  between  these 
offerings  is  not  simple,”  Curran  told  the 
FCC.  “No  single  solution  adequately 
caters  to  all  user  needs. 

“We  shall  require  a  mixture  of  private¬ 
line,  circuit-switched  and  packet-switched 
facilities  for  the  foreseeable  future,”  he 
predicted. 

The  availability  of  these  options  has 


to  Get  This . . . 

Intelligent  Data  Entry 
Complete  Validation 
Simple  Operation 
Minimal  Installation 


All  Are  Standard  Features  of  Cogar’s  Advanced  Data  Entry  Package. 


The  program  coding  you  see  above  tells 
the  computer  what  to  do  and  how  to  do  it. 
But  you  don’t  have  to  know  anything 
about  this  when  you  use  our  Advanced 
Data  Entry  package.  You  are  provided 
with  a  related  group  of  programs  designed 
specifically  for  intelligent  terminal  applica¬ 
tions  in  the  source  department.  Checks, 
calculations,  comparisons,  and  verifica¬ 
tions  necessary  to  insure  efficient,  accu¬ 
rate  transaction  entry,  validation,  and 
communication  in  your  source  depart¬ 
ment  are  made  under  program  control. 

We  supply  the  easy-to-use  computing 
power  to  perform  manipulations  to  data 
at  the  source.  You  create  specially  tailored 
formats  for  each  application,  while  your 


staff  enjoys  simple  fill-in-the-blanks  entry 
and  CRT  display. 

Big  in  performance  and  flexibility,  yet  low 
in  cost,  ADE  gives  you  the  ability  to  in¬ 
crease  the  efficiency  of  your  data  entry  — 
not  the  size  of  your  data  entry  department. 
ADE  is  your  business  tool  to  handle  data 
of  all  kinds  faster,  accurately,  and  more 
economically. 

You  don’t  have  to  know  how  to  program 
to  use  our  programs! 

For  complete  details  on  the  Cogar  ADE 
Package,  contact  us  in  Utica,  or  call  one  of 
our  regional  offices:  in  the  East,  617/ 
272-7222;  Central.  313/353-4600:  West, 
415/421-5785. 

*In  quantities  over  ten 
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COGAR  CORPORATION  •  COSBY  MANOR  ROAD  •  UTICA,  NEW  YORK  •  315/797-5750 


“Our  new  NCR  Criterion  went  in  i 
without  a  ripple.  No  conversion.  ] 
No  parallel  operation. 

It  was  just  load  and  go!’ 

Jerry  Lindee,  Director  of  Information  Systems 
Dart  International,  Los  Angeles,  California 

The  prospect  of  a  difficult  conversion  can  lock  you  into  a 
system  long  after  you  really  need  better  performance.  Unless 
you  have  an  NCR  system. 

Dart  International,  specializing  in  warehousing,  consolidation, 
transportation  and  leasing,  operates  realtime  24  hours  a  day,  five 
days  a  week.  One  day  the  NCR  Century  went  out  and  the  NCR  Criterion 
went  in.  Five  months  later,  the  Criterion  is  still  operating  with  up  to 
22  percent  more  thru-put  and  a  record  of  99.95  percent  uptime.  Quite 
an  accomplishment  for  the  first  installation  of  a  new  generation. 


NCR  offers  compatibility,  not  only  from  model  to  model,  but  from 
generation  to  generation,  from  NCR  Century  to  NCR  Criterion.  NCR 
designs  with  your  interests  in  mind. 

To  find  out  what  the  Criterion  can  do  for  you,  phone 
your  local  NCR  office.  Or  write  to  EDP  Systems, 

NCR  Corporation,  Box  606,  Dayton,  Ohio  45401.  Complete  computer  Systems 
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Informer  R-301  CRT  Designed 
For  Use  on  Factory  Floors 


LOS  ANGELES  -  A  small,  heavy- 
duty  CRT/keyboard  display  terminal 
designed  for  factory  floor  environ- 


Informer  Model  R-301 


ments  has  been  introduced  by  In¬ 
former,  Inc. 

The  Model  R-301  industrial  rack¬ 
mounted  terminal  is  aimed  at  machine 
control  or  factory  data  collection  and 
transmission  applications,  according  to 
an  Informer  spokesman. 

Each  R-301  terminal  provides  the 


standard  keyboard  configuration,  but 
with  keys  spaced  slightly  closer  to¬ 
gether  for  use  by  factory  personnel  in 
a  “hunt-and-peck”  data  entry  manner, 
he  said. 

The  keyboard  is  located  on  the  side 
of  the  5-1/2-in.  CRT  and  is  situated 
behind  a  hinged  Plexiglass  door  to 
prevent  accidental  data  entry. 

The  R-301  CRT  screen  has  a  glare 
reduction  mask  and  displays  up  to  512 
characters  in  16  lines  of  32  char. /line, 
the  spokesman  noted,  adding  the  unit 
has  a  standard  RS-232  interface  and 
operates  at  any  data  rate  from  1 10-  to 
9,600  bit/sec  in  both  half-  and  full- 
duplex  modes. 

The  device  is  capable  of  operating 
on  normal  brownout  voltage  levels  and 
can  be  installed  in  standard  19-in. 
computer  racks  or  other  machine  cab¬ 
inetry,  he  said. 

The  Model  R-301  terminal  is  priced 
at  $1,890.  Informer  is  at  8332  Osage 
Ave.,  Los  Angeles,  Calif.  90045. 


Quine® 

Just  one  of  many  leading  companies  you'll  see 
at  Computer  Caravan  77. 

Because  Qume's  ready  for  higher  standards.  I  n  more  ways  than  one. 
With  Sprint  Micro  3  -  our  latest  and  brightest  family  of  letter-perfect 
character  printers.  Exciting  technological  advances  -  like  a  true  MOS/ 
LSI  micro-processor,  new  wedgetm  hammer,  and  unique  hammer  "bar¬ 
rel-bearing"  -  all  help  Sprint  Micro  3  models  advance  the  quality  of  the 
printed  word.  Superior  speed  is  also  a  by-product  of  progressive  Qume 
engineering.  So,  in  35,45,  and  55  cps  "categories"  there  are  simply  no 
faster  daisywheel  printers  in  the  world.  Period. 


The  traveling  computer  buyers'  forum  and 
exposition  sponsored  by  Computerworld 
797  Washington  Street,  Newton,  MA  02160 
(617)  965-5800. 

San  Francisco  •  Los  Angeles  •  Cleveland  •  Minneapolis/St.  Paul 
Chicago  •  New  York  •  Philadelphia  •  Washington.  D.C.  •  Boston 


Megatek  6014  Offers  Upgrade 
To  Users  of  Tektronix  Plot  10 


SAN  DIEGO  —  Designed  as  an  upward- 
compatible  unit  to  the  Tektronix,  Inc. 
4014,  Megatek  Corp.’s  Megraphic  6014 
graphics  CRT  terminal  system  enables 
Tektronix  Plot  10  users  to  add  dynamic 


Terminal 
T  ransactions 

vector  refresh  to  their  existing  applica¬ 
tions  software,  Megatek  said. 

The  Megraphic  6014  is  fully  compatible 
with  all  Tektronix  Terminal  Control 
System  (TCS)  software  and  can  directly 
replace  any  existing  Tektronix  4014  ter¬ 
minal,  the  vendor  added. 

It  is  an  intelligent  refresh  terminal  that 
can  be  upgraded  into  a  stand-alone  sys¬ 
tem,  Megatek  said.  The  basic  configura¬ 
tion  includes  a  Data  General  Corp.  (DG) 
Nova  3  general-purpose  CPU  with  8K 

16- bit  words  of  700  nsec  memory;  a 

17- in.  monitor;  Megatek’s  proprietary  MG 
752  graphic  processor;  and  an  Ascii  key¬ 
board  with  joystick,  the  company  said. 

The  system  also  comes  with  an  RS-232 
interface,  a  table  with  an  equipment  rack 
and  Megatek’s  4014  emulator  and  En¬ 
hanced  Dynamic  Software  package.  The 
emulator,  the  firm  noted,  enables  the 
CPU  to  interpret  TCS  Plot  10  commands 
and  display  them  in  refresh. 

System  options  include  a  large  CRT, 
memory  up  to  128K  words,  floppy-  and 
hard-disk  peripherals,  data  tablet/digitizer 
and  plotter. 

Because  selective  changes  can  be  made 
in  the  CRT  terminal,  communications 

Telco  Booster  Helps  Signals 

GLEN  COVE,  N.Y.  -  Telco  Products 
Corp.  has  a  base  station,  preamplifier  and 
back-lit  “On-the-Air”  sign  it  said  boosts 
weak  communications  signals  up  to  25 
db. 

The  Base  Booster  also  reduces  strong 
signals  to  -4  db  and  will  sense  when  the 
transceiver  is  keyed,  switching  the  pre¬ 
amplifier  off  during  transmission  and 
lighting  the  “On-the-Air”  sign,  Telco  said. 

The  Base  Booster  costs  $59.95,  Telco 
said  from  44  Seacliff  Ave.,  Glen  Cove, 
N.Y. 11542. 


requirements  with  the  host  are  reduced, 
leaving  more  CPU  time  for  problem  solv¬ 
ing,  Megatek  said. 

The  DG  Nova  3  is  also  available  as  a 
general-purpose  machine  with  full  pro¬ 
grammer  console  features  and  ready 
access  to  all  CPU  and  I/O  functions. 

Depending  upon  configuration,  the 
Megraphic  6014  sells  for  about  $16,000. 
Megatek  is  at  1055  Shatter  St.,  San 
Diego,  Calif.  92106. 


Megatek  Megraphic  6014 


DataComn 


Washington 
is  where  it’s  at! 


Want  to  know  how  other 
datacomm  users  and  con¬ 
sultants  solve  problems? 
Come  to  DataComm  77, 
Sheraton  Park  Hotel,  Wash¬ 
ington,  D.C.,  March  9-11, 
1977.  Leading  users  will  be 
on  hand  to  brief  you  on  ways 
they  put  datacomm  to  work. 
Here  are  some  of  the 


H.S.  Hershkowitz 
Chase  Manhattan 


Put  an  LA180  Remote  180  eps  Printer 

with  RS-232  Interface 

in  your  communications  network  Now! 


Randal  Data  can  ship  within  two  weeks. 
Call  800/421-1858  Now! 


Randal  Data  Systems  exlusive  features: 

•  RS-232  interface 

•  512  or  1024  character  buffer 

•  Polling  adapter 

•  Block  transmission  capability 

•  Error  correction 

Plus  all  the  features  that  DEC  built. 

Randal  makes  the  best  terminals  better. 

Call  toll-free  today  for  all  your  terminal  requirements. 
(Californians  dial  213/320-8550  or  714/761-1131). 


randal  data  systems,  Inc. 


365  Maple  Avenue,  Torrance,  California  90503  •  213/320-8550 


speakers:  FCC  Town  Meeting 

R.  Williams,  Dir.  of  Plans  &  Policy,  Office  of 
Automated  Data  Systems,  U.S.  Department 
of  Agriculture 

V. R.  Hunt,  Office  of  Data  Processing,  Central 

Intelligence  Agency 

E.  Franceschini,  Senior  Scientist,  ERDA  Com¬ 
puting  Laboratory,  New  York  Univerity 

J.  Payne,  Office  of  Telecommunications,  De¬ 
partment  of  Commerce 

E.W.  Pullen,  Staff  Associate,  Gnostic  Concepts, 
Inc. 

K.  Bosomworth,  President,  International  Re¬ 
source  Development  Inc. 

D.  Hensel,  Technical  Consultant 
A.  Selby,  Chase  Manhattan  Bank,  N.A. 

R.V.K.  Ewbank,  Dir.  of  Communications  and 
Education,  Control  Data  Canada,  Ltd. 

J.L.  Hughes,  Vice  President,  First  National  City 
Bank 

G.M.  Dick,  Auerbach  Publishers 
I.W.  Cotton,  Computer  Specialist,  Institute  for 
Computer  Sciences  and  Technology 

L. V.  Gomez,  Vice  President,  Advanced  Systems 

Group,  National  Data  Corp. 

W. L.  Harrison,  Asst.  VP,  DP  Dept.,  Hartford 

Insurance  Group 

W.T.  Dixon,  Network  Design  Specialist,  GE 
Credit  Corp. 

R.T.  Morris,  Mgr.,  Telecommunications,  Credit 
Bureau,  Inc. 

And,  there  are  many  more.  Including  representatives  of 
Government  agencies  who  will  fill  you  in  on  legislative 
and  regulatory  matters  every  datacomm  user  should 
know  about.  For  more  information  on  this  annual  Con¬ 
ference  and  Exposition,  write  DataComm  77,  60  Austin 
Street,  Newtonville,  MA  02160.  Or  call  (617)  964  4550 
collect. 

DataComm  77  is  organized  by  the  Association  oi  Data 
Communications  Users.  Auerbach  Publishers,  Canadian 
Datasystems,  Computer  Decisions,  Computerworld,  DataComm 
User,  Datamation,  and  Intosystems. 
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Where  the  action  is! 


Timbuktu  needs 
terminals,too. 
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ADDS  System  70.  The  intelligent 


Timbuktu,  Tallahassee  and  Topeka 
all  need  intelligent  terminals  that  make 
data  entry  a  breeze.  ADDS  System  70 
is  the  answer. 

Easydoes  it.  Two  pre-programmed 
microprocessors  make  System  70 
easy  to  use,  easy  to  customize,  easy 
to  print  from,  easy  to  communicate 
with. and  easy  to  maintain. 

For  instance,  English  language 
commands  (e.g.,  “SEARCH;’  “VERIFY”) 
mean  branch  office  personnel  can 
learn  to  use  these  sophisticated  ter¬ 
minals  in  less  than  an  hour.  And  yogS 
can  program  System  70  for  automatic 


arithmetic  and  logical  functions  right 
on  the  screen. 

ADDS  System  70  is  IBM  3780or 
teletypewriter  compatible  and  has 
one  or  two  IBM  3740  compatible 
diskette  drives,  plus  a  whole  line  of 
optional  printers. 

Last  (and  least)  is  the  price: 
System  70workstationscostunder 
$7000  in  moderate  quantities.  So 
there's  just  no  reason  why  Timbuktu 
can't  have  intelligent  terminals,  too. 
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Bell  Phone  Net  Still  Mainstay  of  Data  Communications 


By  Bonnie  H.  Reagan 

Special  to  C omputerworld 
During  the  past  five  years,  many  in- 
novali\e  communications  services  have 
been  announced  and  made  available  to  the 
computer  user  for  transmitting  data  among 
his  places  of  business.  However,  the  public 
telephone  network  and  leased,  voice-grade. 


Private  telegraph-grade  lines: 

12% 

Private  voice-grade  lines: 

74% 

Private  wideband  lines: 

1 1% 

DDD  (public  telephone 

47% 

network): 

In-Wats: 

14% 

Out-Wats : 

26% 

Figure  1.  Summary  of  Communica¬ 
tions  Facilities  Usage. 

terrestrial  lines  remain  the  mainstay  of  data 
communications  links. 

In  a  survey  made  by  Datapro  Research 
Corp.  in  late  1975,  a  total  of  444  users 
responded  with  communications  line  usage 
and/or  rating  information.  One  of  the  ques¬ 
tions  asked  what  facilities  were  used.  A 
summary  of  the  results  (Figure  1 )  shows  the 
pattern  of  usage  in  percentage  of  the  total 
number  of  users  responding. 

In  the  survey,  users  were  also  asked  to  rate 
the  services  they  used.  The  pattern  of  car¬ 
riers  supplying  services  to  the  444  users 
responding  was  as  shown  in  Figure  2  and 
the  ratings  given  to  individual  services  by 
these  users  are  summarized  in  Figure  3. 

The  remainder  of  this  article  is  devoted  to 
a  discussion  of  the  public  telephone 
network  and  private  voice-grade  lines  as 
provided  by  the  Bell  System,  because  these 
are  by  far  the  most  commonly  used 


facilities. 

The  hrst  element  in  Bell's  Direct  Distance 
Dialing  (DDD)  network  connects 
subscriber  stations  (telephones)  via  a  sta¬ 
tion  loop  to  their  serving  central  office,  or 
end  office.  Multiple  end  offices  in  the  same 
city  are  connected  by  interoffice  trunks. 

When  different  cities  arc  involved,  the  call 
is  passed  from  an  end  office  via  a  toll  con¬ 
necting  trunk  to  a  “toll  office"  via  an  in- 
tertoll  trunk.  From  there  the  call  is  routed 
to  another  “toll  office."  Then  the  call  is 
forwarded  via  an  end  office  in  that  area. 

The  intertoll  trunking  forms  an  elaborate 
and  extensive  nationwide  switching  hierar¬ 
chy.  Typically,  there  are  four  geographi¬ 
cally  separate  levels  of  switching  making  up 
the  toll  office  arrangements:  Toll,  Primary, 
Sectional  and  Regional  centers,  which  are 
also  referred  to  as  Class  4,  3,  2  and  1  offices. 
(The  end  office  is  referred  to  as  a  Class  5 
center.) 

Calls  proceed  up  the  hierarchy  until  a 
path  is  found  toward  the  destination  toll 
center.  Shunts,  called  high  usage  trunks,  are 
established  where  large  interoffice  traffic 
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AT&T/Bell  System 

33 

3.2 

3.1 

2.6 

Other  telephone  companies 

10 

2.7 

2.5 

1.6 

Private  voice-grade  lines 

AT&T/Bell  System 

154 

3.2 

3.1 

2.6 

Other  telephone  companies 

24 

2.4 

2.8 

2.0 

MCI 

13 

3.0 

3.2 

2.9 

SPCC 

5 

2.2 

3.2 

3.0 

Western  Union 

11 

2.3 

2.4 

2.0 

*Weigfited  averages,  based  on  a  scale  of  4  for  excellent,  3  for  good,  2  for  fair  and 
1  for  poor. 


Figure  3.  User  Ratings  of  Carrier  Facilities. 


AT&T/Bell  System:  432  responses. 
Other  telephone  companies:  70 
responses. 

MCI:  13  responses. 

Southern  Pacific  Communications:  5 
responses. 

Western  Union:  34  responses. 

The  responses  total  to  more  than  the  444 
users  because  many  used  services  from  more 
than  one  carrier. 


Figure  2.  Number  of  Respondents 
Supplied  Each  Service. 


flows  warrant.  They  expedite  call  comple¬ 
tion  and  relieve  network  congestion. 

The  many  possible  variations  in  call  rout¬ 
ing  have  been  a  speed-limiting  factor  in  the 
use  of  the  DDD  network  for  data  transmis¬ 
sion.  Variations  in  circuit  characteristics 
present  with  the  different  call  paths  prevent 
modem  designers  from  taking  advantage  of 
fixed  circuit  characteristics  to  obtain 
reliable  high-speed  transmission.  Different 
through-network  delays,  interfacing  be¬ 
tween  successive  trunks,  varying  points  of 
amplication  and  like  factors  also  add  to 
variations  between  calls. 

Modems  must  be  capable  of  operating 


On  National,  International  Scale 

New  Family  of  Standards  Being  Developed 


By  Ira  VV.  Cotton 

Special  to  Computerworld 

The  past  few  years  have  been  ones  of 
significant  new  developments  in  standards 
for  computer  networking,  although  these 
developments  have  had  little  effect  on  users 
yet.  An  entirely  new  family  of  data  com¬ 
munications  standards  is  being  developed 
and  users  should  begin  to  feel  their  effects 
over  the  next  few  years. 

The  new  standards  being  developed  in¬ 
clude  replacements  for  such  widely  accep¬ 
ted  standards  as  RS-232  at  the  electrical 
level  and  binary  synchronous  link  control, 
as  well  as  standards  for  areas  not  previously 
covered,  such  as  packet  sw  itching. 

These  standards  are  being  developed  both 
on  a  national  and  international  scale  by 
such  groups  as  the  American  National 
Standards  Institute  (Ansi),  the  Electronics 
Industry  Association  (EIA),  the  Interna¬ 
tional  Standards  Organization  (ISO)  and 
the  International  Telegraph  and  Telephone 
Consultative  Committee  (CCITT),  with 
considerable  vendor  participation.  Most  of 
these  standards  will  be  adopted  for  man¬ 
datory  use  within  the  Federal  government 
by  the  National  Bureau  of  Standards 
(NBS)  and  the  National  Communications 
System  (NCS). 

Data  communications  is  an  area  of 
worldwide  concern.  The  development  of 
national  standards  in  data  communications 
is  paced  by  the  development  of  interna¬ 
tional  standards.  National  options  may  be 
added  when  an  international  standard  is 
adopted  nationally  ,  but  it  is  highly  undesir¬ 
able  (and  quite  rare)  for  a  totally  incom¬ 
patible  national  standard  to  be  adopted. 

Signaling,  (  all  establishment 

With  the  data  networks  of  the  future  ex¬ 
pected  to  be  digital  from  end  to  end,  stan¬ 
dards  are  being  developed  to  interface  ter¬ 
minals  to  such  networks.  This  includes  re¬ 
placement  for  RS-232,  as  well  as  the  addi¬ 
tion  of  a  signaling  scheme  to  initiate  and 
terminate  calls  (replacing  manual  dialing). 
Even  now  physical  connectors  are  being 
standardized. 


In  the  U.S.,  the  EIA  is  the  focus  of  stan¬ 
dards  activities  in  the  electrical  and  func¬ 
tional  characteristics  of  interfaces.  The 
designated  temporary  name  for  its  new 
specification  has  been  RS-XYZ,  which  uses 
a  new  37-pin  connector  and  which  will  pro¬ 
vide  superior  performance  to  RS-232. 

Internationally,  CCITT  Recommendation 
X.21  adds  a  level  of  digital  signaling  above 
the  electrical  specifications  to  provide  a 
means  for  synchronous  terminals  to  initiate 
calls,  exchange  call  progress  signals, 
transmit  data  and  terminate  calls  on  new 
public  data  networks.  The  electrical  specifi¬ 
cations  in  X.2I  are  a  functional  subset  of 
RS-XYZ  and  a  new  15-pin  connector  is 


specified.  This  recommendation  is  under 
consideration  for  adoption  as  Ansi  and 
federal  standards. 

At  the  link  control  level,  ISO  has  been 
struggling  over  the  past  few  years  to  com¬ 
plete  all  the  details  of  a  new,  bit-oriented 
High-level  Data  Link  Control  Procedures 
(HDLC).  The  American  version  of  this  pro¬ 
cedure  is  called  the  Advanced  Data  Com¬ 
munications  Control  Procedure  (ADCCP). 

So  far  international  agreement  has  been 
achieved  for  both  the  frame  structure  and 
the  elements  of  procedure  (definition  of  the 
command  and  response  repertoire).  In¬ 
ternational  arguments  are  still  going  on 
(Continued  on  Page  S/22) 


over  a  typical  or  average  path,  which  will 
generally  limit  operation  to  a  lower  bit  rate 
than  private  line  channels.  Nevertheless, 
transmission  at  4,800  bit/sec  is  for  many 
users  a  standard  for  day-to-day  operations 
on  the  switched  network.  The  Bell  System 
itself  offers  a  modem,  the  Model  209,  for 
use  on  the  DDD  network  at  4,800  bit/sec. 

A  second  limiting  factor  of  the  DDD 
network  is  that  it  is  constrained  to  half¬ 
duplex  operations  for  bit  rates  of  2,000 
bit/sec  and  up.  The  local  loop  is  two-wire, 
but  this  is  interfaced  to  a  four-wire  trans¬ 
mission  path  via  a  device  called  a  hybrid. 
While  the  transmission  path  can  carry  data 
both  ways  at  once,  the  two  different  signals 
could  not  survive  the  hybrids  and  local 
loops.  This  applies  to  present  modem  tech¬ 
nology  at  2,000  bit/sec  and  up. 

Lower-speed  modems  such  as  the  Bell  100 
series  commonly  operate  full-duplex  over 
the  switched  network.  At  least  one  indepen¬ 
dent  manufacturer,  Vadic,  offers  a  1,200 
bit/sec  unit  which  can  operate  full-duplex 
on  two-wire  service. 

Half-duplex  operation  places  another 
restriction  on  DDD  performance.  A  typical 
half-duplex  procedure  involves  sending  a 
block  of  data,  awaiting  the  acknowledge¬ 
ment  of  the  block  and  sending  the  next 
block. 

In  the  DDD  network  the  time  to  reverse 
transmission  direction,  or  “line  turn¬ 
around,”  may  be  as  much  as  0.2  sec.  Two 
such  turnarounds  occur  per  block,  so  0.4 
sec  of  delay  is  incurred. 

(Continued  on  Page  S/8) 
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'Pmketizing'  Avoided 


Value-Added  Net  Serves  About  105  Host  Mainframes 


Sr 


By  La  Roy  Tymes 

Special  to  Computerworld 

Tymnet  is  Tymshare,  Inc.’s  international 
value-added  network  consisting  of  about 
200  nodes  interconnected  by  leased  lines.  It 
serves  about  105  host  computers  made  by 
10  different  manufacturers.  It  is  designed 
primarily  for  the  low-speed  interactive  ter¬ 
minal  (120  char. /sec  or  less),  but  also  sup¬ 
ports  remote  job  entry  and  computer-to- 
computer  file  transfer. 

It  was  first  brought  up  as  a  small  network 
of  30  nodes  in  November  1971  and  has  been 
in  continuous  operation  since  then.  It  was 
first  designed  to  interface  low-speed  full- 
duplex  Ascii  devices  to  the  SDS  940.  It  has 
been  expanded  and  enhanced  to  interface 
almost  any  device. 

Tymnet  is  not  a  packet-switched  network. 
Packet  switching  was  rejected  because  of  its 
inefficiency  in  handling  small  units  of  in¬ 
formation.  Also,  people,  terminals  and  in¬ 
teractive  time-sharing  systems  do  not  natu¬ 
rally  communicate  in  terms  of  packets;  they 
communicate  with  character  streams. 
“Packetizing”  the  data  before  transmission 
to  reduce  the  cost  of  packet  switching  is  an 
added  complexity  and  irritant  to  both  user 
and  host  computer. 

When  a  user  comes  on  Tymnet,  he  iden¬ 
tifies  his  terminal  type,  gives  his  name  and 
password  and  possibly  other  information. 
This  information  is  sent  to  the  network  su¬ 
pervisor,  a  central  program  which  controls 
the  network. 

The  supervisor  checks  the  password,  the 
desired  host  and  other  conditions  to  see  if 
conditions  are  appropriate  for  a  log-in.  If 
they  are,  the  supervisor  selects  the  optimal 
path  through  the  network  and  builds  a 
virtual  circuit. 

A  virtual  circuit  is  a  full-duplex  character 
path  between  the  user  and  a  port  on  the 
desired  host.  It  is  represented  by  table  en¬ 
tries  in  the  nodes  through  which  the  circuit 
passes. 

Between  any  two  nodes,  the  data  for 
circuits  passing  between  those  two  nodes  is 
statistically  multiplexed  to  keep  bandwidth 
requirements  to  a  minimum.  In  a  character- 
at-a-time  mode  of  operation,  this  is  several 
times  more  efficient  than  packet  swkching. 

We  chose  a  centrally  controlled  network 
rather  than  distributed  control  for  several 
reasons: 

•  The  nodes  can  be  made  smaller, 
therefore  cheaper. 

•  The  supervisor  can  always  select  the 
optimal  path  for  any  user  at  any  instant, 
since  all  global  information  is  in  one  spot. 

•  Reaction  to  network  trauma,  such  as 
line  or  node  failure,  is  very  fast.  Diagnostics 
can  be  performed  and  new  routing  informa¬ 
tion  can  be  generated  in  seconds. 

•  The  supervisor  has  the  name,  password 
(in  ciphered  form)  and  other  relevant  in¬ 
formation  of  every  network  user.  It 
therefore  can  act  as  guardian  for  the  net 
and  the  hosts  on  the  net,  deciding  who  can 
log  into  what  and  under  what  conditions. 

•  The  supervisor  is  a  convenient  place  to 
gather  accounting  and  diagnostic  informa¬ 
tion. 

The  one  drawback  to  a  centrally  con¬ 
trolled  network  of  this  magnitude  is  the 
need  for  a  supervisor  of  corresponding 
complexity.  It  must  operate  hour  after 
hour,  day  after  day,  handling  tens  of 
thousands  of  log-ins  per  day.  It  also  must 
be  totally  automated,  so  crises  can  be 
handled  quickly. 

We  normally  maintain  four  supervisors, 
so  if  the  one  on  control  fails,  one  of  the 
others  can  take  over. 

User  Benefits 

The  first  benefit  to  the  typical  customer  is 
economy.  It  is  rare  for  the  usual  customer 
to  have  sufficient  traffic  volume  between 
two  points  to  justify  his  own  private  leased 
line.  Wats  and  other  approaches  can  get 
quite  expensive,  especially  when  one  has  an 
international  operation. 

The  second  benefit  arises  when  the 


customer,  having  developed  his  package, 
attempts  to  deliver  it  to  the  real  world.  He 
is  assaulted  by  bisynchronous,  SDLC, 
X.25,  half-  and  full-duplex,  synchronous 
and  asynchronous,  Ebcdic,  Ascii  and  many 
other  predatory  creatures  of  the  com¬ 
munications  jungle.  If  he  can  make  it 
through  all  that  to  the  terminal,  he  finds 
there  is  not  just  one  kind  of  terminal,  there 
are  hundreds  of  them,  with  more  coming  all 
the  time. 

Let  us  say  he  has  developed  his  package 
talking  to  one  kind  of  terminal  hard-wired 
to  his  machine.  Tymnet  can  simulate  a 
number  of  those  terminals  and  handle  all 
the  translations  between  those  simulated 
terminals  and  the  real  world.  The  more  so¬ 
phisticated  and  ambitious  customer  can  in¬ 
terface  to  our  virtual  terminal,  a  software 
construct  which  allows  flexibility  in  talking 


to  the  ultimate  real  terminal,  yet  shields  the 
application  program  from  the  infinite  varia¬ 
tions  of  real  terminals. 

The  third  benefit  arises  when  the  product 

‘The  one  drawback  to  a  cen¬ 
trally  controlled  network  of  this 
magnitude  is  the  need  for  a  su¬ 
pervisor  of  corresponding  com- 


is  in  the  field  and  being  delivered  to  end 
users  on  a  regular  basis.  Ordering  telephone 
lines,  chasing  down  their  failures,  installing 
communication  equipment  and  similar 
problems  associated  with  a  communica¬ 
tions  system  is  a  specialized  and  nontrivial 
operation.  It  is  one  of  those  things  that 
takes  far  more  time  and  resources  than  at 


first  seems  reasonable.  With  an  interface  to 
a  network  the  customer  can  usually  forget 
those  problems. 

Other  services  of  Tymnet  include  an 
absolute  time  reference.  The  supervisor  is 
monitoring  the  National  Bureau  of  Stan¬ 
dards  and  can  pass  this  time  to  any  host. 
This  avoids  operator  errors  in  entering  the 
time  when  a  system  is  brought  up. 

We  provide  user  statistics,  so  our 
customer  can  get  various  profile  data  on  his 
end  users.  We  also  provide  all  accounting 
data  to  assist  in  generating  billing.  We  sup¬ 
port  all  character  sets,  plus  raw  binary  data, 
in  all  nodes.  Every  link  between  nodes  has 
full  error  control  and  can  accommodate 
anything  short  of  line  outage. 

Since  our  system  runs  all  the  time,  we  can 
automatically  log  into  and  run  jobs  on  any 
(Continued  on  Page  S/22) 


I’m  Jim  Folts  and  I’m 
building  the  largest  company 
in  the  terminals  business. 


We’ve  already  shipped  a  thousand  Carousel  printing 
terminals  and  we’ll  triple  that  number  this  year. 

Now  we’re  starting  to  build  the  most  comprehensive 
line  of  terminals  ever  offered  by  a  single  manufacturer. 
Smart  printers  and  displays.  Intelligent  terminals.  Com¬ 
plete  systems.  And  because  we’re  the  Termi¬ 
nals  Division  of  Perkin-Elmer  Data  Sys¬ 
tems,  we  have  the  resources  of  a  Fortune 
500  company. 

That  includes  a  nationwide  service 
program  unique  to  the  terminals  indus¬ 
try.  We  offer  same-day/next-day  ser¬ 
vice.  If  our  people  can’t  fix  your  termi¬ 
nal  promptly,  they’ll  replace  it. 

To  be  the  biggest  you’ve  got  to  be  the 
best.  In  service,  in  quality,  and  in  perform¬ 
ance.  And,  most  important,  in  people.  That’s 
what  we’re  all  about.  Watch  us  grow. 


PERKIN  ELMER  TERMINALS 
DATA  SYSTEMS  DIVISION 


Randolph  Park  West,  Route  10  &  Emery  Avenue 
Randolph,  NJ  07801  201366-5550  TWX  71 0-987-7913 
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With  a  Multiplicity  A  vailable 


Net  Design  Technology  Key  to  Coping  With  Alternatives 


B\  Howard  Frank 

Special  to  Computers orld 

An  important  key  to  coping  with  the 
multiplicity  of  alternatives  available  for  im¬ 
plementing  ,1  network  is  network  design 
technolog),  which  has  advanced  from  prim¬ 
itive  origins  onv  a  few  years  ago  to  a  major 
position  in  network  planning  during  the 
I976-I9K0  time  frame. 

Network  anahsis  and  design  evolved 
from  an  art.  based  on  rules-of-thumb  and 
intuition  to  a  pseudoscience,  based  on 
mathematical  formulas  derived  from 
queueing  theory  and  combinatorics,  and 
back  to  an  art,  based  on  the  iterative  ap¬ 
plication  by  computer  of  human-suggested 
heuristic  techniques. 

Rudimentary  network  design  was  heavily 
dependent  on  simple  rules  garnered  from 
experience.  Rules  such  as  "the  average 
utilization  of  a  communications  line  should 
not  exceed  50r>  or  60% "  were  employed 
because  designers  had  discovered  that  if 
such  limits  were  substantially  exceeded,  ex¬ 
cessive  time  delavs  often  occurred.  Such 


By  M.  Glen  Looney 

Special  to  Cornputerworld 

In  recent  years  high-volume,  long¬ 
distance  data  communications  users  have 
been  offered  a  number  of  alternatives  to 
dedicated,  leascd-line  service.  These  offer¬ 
ings  are  generally  based  on  combining  the 
traffic  from  a  number  of  users  to  create  suf¬ 
ficient  volume  to  justify  the  cost  of  large 
capacity  communications  facilities.  Packet 
switching,  satellite  channels  and  private  mi¬ 
crowave  facilities  are  examples  of  these 
newer  services. 

Unfortunately,  similar  alternatives  have 
not  become  widely  available  on  "local 
loops"  which  are  the  necessary  element  for 
distributing  large  amounts  of  terminals  to 
those  points  of  transactions  “where  the  ac¬ 
tion  is."  Local  loops  are  even  necessary  if 
a  company  chooses  to  take  advantage  of  the 
newer  long-haul  services.  Whether  the  ap¬ 
plication  is  order  entry,  reservations  or 
point-of-sale,  the  same  considerations  for 
local  loops  generally  apply. 

Advances  in  modem  technology  provide 


rules  avoided  the  need  for  all  but  the  most 
elementary  time  delay  analyses. 

A  typical  rule  for  simplifying  the 
multidrop  line  design  problems  was  "con¬ 
nect  a  new  terminal  to  the  nearest  already 
constructed  multidrop  line  with  available 


capacity  ."  Such  a  rule  radically  reduced  the 
number  of  design  alternatives  that  could  be 
considered. 

Rules  of  this  sort  were  often  adequate  for 
simple  system  development.  As  systems 
became  more  complex,  however,  the  useful¬ 
ness  of  intuition  as  an  effective  analysis  and 
design  tool  diminished. 

Simulation  Next  But  Defective 

Instead,  simulation  became  the  major 
design  aid.  Simulation  was  usually  em- 


manv  cost-effective  choices  in  line  speed, 
dialed  backup,  etc.  The  cost  for  low-speed 
(300  bit/sec  to  2,400  bit/sec)  dedicated, 
multidrop  local  facilities,  however,  are  still 
a  function  of  mileage  and  drop  charges;  and 
these  rates  are  usually  set  on  an  intrastate 
basis  and  may  change  at  any  time  for  any 
portion  of  a  widely  spread  network. 

Since,  in  general,  the  local  loop  compo¬ 
nent  of  any  network  is  the  least  controllable 
element  in  budgeting  for  communications 
costs,  as  much  planning  as  possible  should 
be  dedicated  to  configuring  terminal 
networks. 

In  each  state,  the  rates  for  mileage  and 
drop  charges  are  set  by  the  utility  com¬ 
mission  of  that  state.  Although  the  services 
offered  by  each  telephone  operating  com¬ 
pany  are  similar,  the  costs  for  the  services 
vary  widely.  The  two  primary  items  in 
service  fees  are  mileage  charges  and  drop 
charges. 

In  some  areas  there  is  no  mileage  charge 
if  a  circuit  goes  between  contiguous  rate 
centers  and  has  drops  in  each  rate  center. 


ployed  in  the  following  manner: 

•  A  design  for  the  network  was  devel¬ 
oped  via  manual,  intuitive  techniques. 

•  A  detailed  computer-based  simulation 
model  for  the  network  was  developed  and 
extensive  simulations  were  performed. 


•  The  designer  searched  the  output  of  the 
simulations  for  bottlenecks,  departures 
from  expected  operation  and  insights  into 
design  improvements. 

•  If  time,  money,  and  energy  were  left, 
the  first  three  steps  were  repeated. 

The  simulation  approach  to  design  has 
several  defects.  The  development  of  a 
detailed  simulation  program  is  costly  and 
time-consuming,  as  is  the  operation  of  the 
program. 

Searching  computer  output  for  potential 


Some  states  charge  a  flat  rate  per  airline 
mile  of  circuit  run.  Some  states  have  rela¬ 
tively  high  drop  charges;  some  states  have 
no  drop  charges. 

Thus  the  costing  of  the  local  loop  portion 
of  a  network  can  have  many  variables.  In 
order  to  understand  what  a  company  is 
faced  with,  it  is  advisable  to  consult  with 
terminal  and  equipment  vendors,  other 
companies  in  the  area  who  may  have  faced 
this  problem  previously,  consultants  who 
specialize  in  costing  and  planning  networks 
and  the  local  telephone  company  salesman 
and  his  technical  people. 

Preliminary  discussions  with  telephone 
company  personnel  should  be  conducted 
even  prior  to  deciding  what  the  local 
network  will  look  like.  These  early  dis¬ 
cussions  to  get  the  ground  rules  defined  can 
have  a  definite  effect  on  such  network  con¬ 
siderations  as: 

•  How  many  circuits. 

•  How  many  drops  per  circuit. 

•  Where  computers  and  concentrators 

(Continued  on  Page  S/23) 


system  defects  is,  at  best,  risky;  more  often 
than  not,  the  results  are  stacks  of  unread 
paper. 

Moreover,  unless  the  development  and 
use  of  the  model  is  carefully  planned,  its 
results  may  be  statistically  invalid. 

Queuing  Theory 

The  next  step  in  the  development  of 
design  aids  was  the  attempted  replacement 
of  simulation  as  an  analysis  technique  by 
analy  tic  methods  based  on  queueing  theory. 

The  analytic  methods  were  fast  and  rela¬ 
tively  inexpensive  to  apply.  In  addition,  the 
relative  simplicity  of  the  results  often 
generated  insight  into  the  factors  influenc¬ 
ing  overall  system  performance. 

However,  purely  analytical  approaches  to 
analysis  often  led  to  intractable  mathemati¬ 
cal  problems.  These  could  only  be  solved  by 
making  assumptions  not  valid  in  the  real 
world;  until  a  system  was  actually  built, 
there  was  no  easy  way  to  check  the  sensitiv¬ 
ity  of  the  system  to  the  “solvability” 
assumptions. 

The  best  current  approach  to  analysis  is 
based  on  the  “judicious"  combination  of 
analytic  and  simulation  techniques.  Many 
portions  of  the  overall  analysis  problem 
have  straightforward  analytic  solutions 
while  others  are  exceptionally  difficult  and 
best  treated  by  simulation. 

The  combination  of  both  approaches  into 
a  single  unified  analysis  technique  has  been 
shown  to  lead  to  more  accurate,  less  costly 
and  more  rapidly  obtained  solutions  than 
those  generated  by  “pure”  analytic  or 
simulation  procedures. 

Node  Exchanges 

The  goal  of  the  network  optimization  is  to 
provide  a  “robust”  network  design  which 
meets  all  design  constraints  and  has  the 
lowest  possible  cost.  The  most  effective  top¬ 
ological  design  techniques  for  computer- 
communication  networks  involved  the 
heuristic  application  of  a  family  of  op¬ 
timization  procedures  called  “node”  or 
"link"  exchanges. 

Exchange  methods  are  search  procedures 
which  optimize  network  structure  by 
sequentially  changing  small  sections  of  a 
larger  network.  That  is,  small  pieces  of  the 
( Continued  on  Page  S/28) 


Net  Configurations  Require  Maximum  Planning 


'  The  best  approach  to  analysis  is  based  on  the  “judicious”  combina¬ 
tion  oj  analytic  and  simulation  techniques.  Matty  portions  of  the 
overall  analysis  problem  have  straightforward  analytic  solutions  while 
others  are  exceptionally  difficult  and  best  treated  by  simulation.’ 


Ralph  G.  Ber^l  unci 

Consultant  In  Data  Communications 
Hill,  Ck  errv  Hill,  New  Jersey  08003  •  (609)  795-6363 


Let  TCT  help  you  plan  and  design  your  teleprocessing 
systems  for  SDLC/SNA. 


Synchronous  Data  Link  Control  (SDLC)  and  System  Network 
Architecture  (SNA)  have  become  hard  realities  for  the  tele¬ 
processing  industry.  Through  regularly  updated  seminars,  TCT 
can  help  you  understand  the  techniques,  impact  and  impli¬ 
cations  of  SNA,  its  SDLC  Line  Protocol  -  and  also  the  CCITT- 
X25,  and  other  protocols  like  HDLC,  ADCCP,  etc. 


NETWORK  CONSULTING,  PLANNING,  AND  DESIGN  SERVICES 


AUTONET  Program  Packages 
for 

Network  Simulation  and  Design 


Brochure  and/or  Discussions  On  Request 

- // - 

Since  1966,  Professional  Consultation  To 
Telecommunications  Users  And  To  The  Industry 


Internationally  recognized  for  specializing  in  SDLC/SNA  and 
Networking  techniques,  the  system  design  consultants  at  TCT 
have  provided  critical  inputs  to  over  180  teleprocessing  firms, 
both  manufacturers  and  users.  Plan  now  to  attend  one  of  our 
informative  seminars.  For  detailed  information,  please  use 
the  coupon  below. 

************************** 

COMING  SDLC/SNA  Seminars  (Dec.  76  -  May  77): 


O  December  13,14,15 
O  March  7,8,9 
O  April  25,26,27 
O  May  2,3,4 
O  May  9,10,11 


New  York  City 
Munich,  Germany 
Atlanta,  Georgia 
Toronto,  Canada 
San  Francisco,  California 


Please  reserve _ spot(s)  for  the  above  seminar. 


OSend  detailed  brochure;  keep  me  advised  of  future 
seminars. 


NAME _ 

COMPANY _ 

ADDRESS _ 

CITY _ STATE _ ZIP 

PHONE _ 


TELECOM  COMPUTER  TECHNOLOGY 

INTERNATIONAL.  INCORPORATED 
599  N.  Mathilda  Avenue,  Sunnyvale,  California  94086 
Telephone  (408)  735-9990 
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New  Communications  Ideas  Seen  'More  Scarce  Today’ 


By  Edith  Holmes 

Of  the  CW  Staff 

WASHINGTON,  D.C.  —  Innovation  in 
the  computer  communications  industry  has 
dropped  dramatically  in  the  last  four  years, 
despite  the  development  of  good  quality 
data  transmission  networks,  according  to 
Vinton  G.  Cerf  of  the  Information  Process¬ 
ing  Techniques  Office  at  the  Defense 
Department’s  Advanced  Research  Projects 
Agency  and  Alex  Curran,  president  of  Bell 
Northern  Research,  Inc. 

Ideas  for  new  telecommunications 
services  are  more  scarce  today  than  they 
were  when  communications  facilities  were 
inadequate,  they  told  the  Federal  Com¬ 
munications  Commission  (FCC)  at  a  plan¬ 
ning  conference  here  recently. 

In  light  of  this  demoralized  climate,  Cerf 
and  Curran  urged  the  FCC  to  make  regula¬ 
tory  decisions  that  will  encourage  and  stim¬ 
ulate  innovation  in  the  industry. 

The  conference  was  a  technical  informa¬ 
tion  session  on  communications,  sponsored 
by  the  American  Federation  of  Information 
Processing  Societies  (Afips). 

Since  Afips  takes  a  neutral  position  on 
policy  matters,  Cerf  and  Curran  did  not  feel 
they  could  offer  solutions  to  the  regulatory 
dilemmas  faced  by  the  commissioners,  they 
said. 

Cerf  and  Curran  did,  however,  advise  the 
commission  to  ensure  that  a  sufficient  set  of 
standards  are  created  so  the  interconnec¬ 
tion  of  prime  services  is  feasible. 

This  would  create  a  climate  in  which  com¬ 
puting  and  carrier  interests  would  profit 
from  the  installation  of  reliable  facilities 
and  broaden  the  base  from  which  capital 
can  be  acquired  in  the  hope  of  eliminating 
a  potential  constraint  to  the  growth  of  the 
telecommunications  industry. 

ICCC  Observations 

Cerfs  and  Curran's  contention  that  there 
is  a  lack  of  innovation  in  the  field  at  present 
is  based  on  observation  of  the  International 
Conference  on  Computer  Communication 
(ICCC)  which  held  its  first  meeting  here  in 
1972. 

The  future  of  computer  communications 
looked  bright  then,  they  noted.  One  con¬ 
ference  participant  expressed  ICCC’s  mood 
when  he  said,  “during  the  1970’s,  the 
revenue  from  machines  conversing  will 
surpass  that  of  people  conversing.” 

Only  one  of  the  22  papers  defining  new, 
innovative  computer-based  communica¬ 
tions  services  at  that  first  conference  “pain¬ 
ted  a  restrained  picture,”  Cerf  and  Curran 
noted,  adding  that  even  at  the  time  its  au¬ 
thor  was  considered  “a  reactionary.” 

Then,  “the  realities  of  implementing  dis¬ 
tributed  computing  services”  hit  and  the 
number  of  service  papers  at  the  1974  ICCC 
dropped  to  12,  Cerf  and  Curran  said. 

Just  three  months  ago,  the  1976  ICCC  met 
and  only  four  papers  described  new  tele¬ 
communications  services. 

These  three  lCCC’s  led  Cerf  and  Curran 
to  conclude  there  has  been  “a  very  gross  un¬ 
derestimation  of  the  difficulty  of  creating 
and  maintaining  large  data  bases.” 

In  addition,  “no  significant  progress  has 
been  made  on  designing  and  implementing 
systems  by  which  authors  may  be  paid  a 
royalty  for  the  use  of  information  they  have 
prepared”  for  a  data  base,  they  said. 

Growing  Slowly 

Computer-assisted  instruction  is  growing 
very  slowly,  Cerf  and  Curran  noted. 
“Again,  the  start-up  problems  were  grossly 
underestimated.” 

Some  progress  has  been  made  in  automat¬ 
ing  library  service  systems,  but  in  most 
cases  librarians  trained  in  their  protocols 
are  needed  to  enable  users  to  get  at  the  in¬ 
formation  they  contain,  they  said. 

Finally,  they  concluded  no  home  services 
have  been  developed.  “The  costs  are  clearly 
too  high,  except  for  dedicated  hobbyists.” 

Computer  communications  technology 
“is  being  applied  only  in  the  business  sphere 
where  the  major  uses  are  applied  to  reduce 
the  cost  of  existing  functions,”  Cerf  and 


Curran  stated. 

In  part,  because  of  their  importance  to  the 
business  sector,  electronic  funds  transfer 
(EFT)  systems,  point-of-sale  systems  (POS) 
and  electronic  mail  will  be  the  chief  areas  of 
growth  in  telecommunications  in  the  next 
decade,  Cerf  and  Curran  predicted. 

But  implementation  of  these  fields  will  be 
slow  and  their  communications  impact  will 
be  small  —  only  7%  of  the  size  of  voice 
communications  in  1986. 

Local  access  will  continue  to  account  for 
communications  costs  that  are  higher  than 
they  need  be,  and  a  great  deal  of  capital  will 
be  required  for  terminals  and  mainframes, 
Cerf  and  Curran  projected. 

EFT  Prospects  Promising 

Overall,  the  prospects  for  EFT  systems 
look  the  brightest.  By  1986,  EFT  systems 
traffic  could  reach  67.7  x  109  checks  pro¬ 
cessed  or  1.27  bit/year  x  1014.  The  com¬ 
munications  costs  will  be  $175  million  and 


90%  of  this  capital  will  be  eaten  up  by  local 
loop  requirements,  Cerf  and  Curran  said. 

About  $450  million  will  be  required  for 
the  terminals  in  such  an  expanded  EFT 
system  and  additional  computer  installa¬ 
tions  will  cost  $150  million. 

According  to  Cerf  and  Curran,  the 

‘No  significant  progress  has 
been  made  on  designing  and  im¬ 
plementing  systems  by  which 
authors  may  be  paid  a  royalty 
for  the  use  of  information  they 
have  prepared.  ’ 

benefits  of  this  EFT  system  will  be  as 
follows:  annual  communications  revenues 
will  be  $42  million;  annual  computing 
revenues,  $210  million;  and  the  cost  per 
check  will  be  approximately  half  a  cent. 

A  universal  POS-EFT  network,  linking  all 
banks  and  all  retail  outlets  in  the  U.S.  by 


1986,  would  cost  nearly  $20  billion  in  tele¬ 
communications  facilities  and  $80  billion  in 
terminals  and  computing  systems,  Cerf  and 
Curran  predicted. 

“The  investments  would  generate  annual 
telecommunications  revenue  of  $5  billion 
and  annual  computing  revenue  of  perhaps 
$20  billion  exclusive  of  the  costs  of  comput¬ 
ing  hardware,  software  and  systems  main¬ 
tenance,”  they  said. 

The  average  cost  of  processing  each 
transaction  would  be  five  cents  and  that 
figure  would  be  too  high  for  small  retail 
stores,  they  added. 

Electronic  Mail  Costly 

Based  on  time-sharing  plus  word  process¬ 
ing,  electronic  mail  which  can  cost  as  much 
as  $3  per  message  is  too  costly  to  be  prac¬ 
tical. 

Before  electronic  mail  becomes  a  real 
possibility,  terminal  rental,  for  example, 

(Continued  on  Page  S/28) 


Can  your  printing 
terminal  handle 

all  these  forms? 

Perkin  Elmer  printing  terminal  accessories  take  your  toughest 
forms  and  paper  handling  problems  in  stride.  Our  front  forms- 
insertion  devices  feed  ledger  cards,  single  sheets,  or  mul¬ 
tipart  forms  —  bottom  glued  or  unglued  -  automatically, 
without  sheet  separation  or  misalignment  of  print  lines. 

Our  split  platen  allows  independent  journaling  and 
forms  printing  on  the  same  terminal.  All  Carousel  termi¬ 
nals  can  handle  1 2-part  continuous  forms  with¬ 
out  tearing,  and  our  forms-handling  devices 
and  type  fonts  change  in  seconds.  We  even 
have  an  automatic  feeder  that 
positions,  imprints,  and  stacks 
forms  or  documents. 

:  ^  .  : 

And  prices  start  at 
under  $3,000. 


Carousel . . 
more  than  a  printer 

PERKIN  ELMER 
DATA  SYSTEMS 


TERMINALS 

DIVISION 


Randolph  Park  West,  Route  10  &  Emery  Avenue 
Randolph,  NJ  07801  201366-5550  TWX  710-987-7913 

Overseas,  call:  44895-52441  Uxbridge,  UK 

887-1000  Sydney,  Australia 

416-677-8990  Mississauga,  Ontario,  Canada 


Estimated  No.  of  Units  _ 

Interested  in  handling:  □  ledger  cards  □  front  forms  insertion 
□  multipart  continuous  forms  □  automatic  feeding  and  stacking 
documents  and  certificates  □  independent  journaling  and  forms 
printing  □  alternate  type  fonts  (Specify)  - 
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Technical  Control  Facilities  Can  Extend  Net  Efficiency 

B\  Bo\ce  M.  Adams 


Spcu.il  to  C'omputerworld 

1  clcprocessing  has  grown  up  out  of  tuo 
distinct  disciplines.  On  the  one  hand.  DPcrs 
conic  to  us  from  the  computer  industry. 
•■'  hiJi  did  not  always  recognize  the  neces¬ 
sity  for  efficient  data  communications.  On 
the  other  hand,  the  classical  communicators 
come  to  us  from  a  long  tradition  of 
Teletype  and  voice  services  activities, 
usually  with  little  involvement  in  DP. 

The  merging  of  these  two  disciplines  is  not 
yet  complete  and  the  differences  between 
them  are  apparent,  not  only  in  the 
organization  of  DP  and  communications 
departments,  but  also  in  the  design  of  both 
the  hardware  and  the  software  which  is 
used. 

This  is  perhaps  not  too  surprising,  since 
the  marriage  between  computers  and  com¬ 
munications  was  preceded  by  a  rather  long 
engagement.  During  the  courtship,  the 
computer  industry  continued  to  develop  its 


technology  with  little  regard  for  the  needs 
of  the  communicator  while  the  com¬ 
municator  struggled  to  convert  a  domestic 
telephone  network  which  had  been 
designed  and  optimized  for  voice  com¬ 
munications  into  an  effective  instrument  for 
use  in  the  transmission  of  data. 

Component  Subdivision 

T  he  result  is  the  subdivision  of  a  total 
teleprocessing  system  into  a  number  of 
components  —  mainframe,  transmission 
control  units,  local  modems,  transmission 
links,  distant  modems,  remote  or  local  ter¬ 
minals  and  remote  or  local  minicomputers. 

The  computer  mainframe  and  the  remote 
terminal  represent  the  highly  developed 
technology  of  the  computer  industry  where 
users  deal  in  sophisticated  programming 
languages  which  simplify  their  task  tremen¬ 
dously. 

The  transmission  link  represents  the 
highly  developed  technology  of  the  com¬ 


municator,  where  information  is  dealt  with 
in  terms  of  electrical  voltages  and  currents 
and  where  characteristics  are  described  in 
terms  of  phase  shift  and  frequency 
response,  all  engineering  terms. 

‘It  is  therefore  vital  that  the 
total  system  be  separable  into  its 
component  parts  before  any 
meaningful  diagnosis  of  faults 
can  begin.  ’ 

The  modem  and  the  communications  con¬ 
troller  represent  the  link  between  these  two 
technologies  and  together  they  perform  an 
essential  conversion  from  one  discipline  to 
another. 

However,  as  DP  professionals  are  too 
painfully  aware,  this  multiplicity  of  disci¬ 
plines  and  the  resultant  multiplicity  of  sup¬ 
pliers  can  develop  into  a  nightmare  when  it 
comes  to  assigning  responsibility  for  cor¬ 


recting  malfunctions. 

It  is  therefore  vital  that  the  total  system  be 
separable  into  its  component  parts  before 
any  meaningful  diagnosis  of  faults  can 
begin.  It  is  a  need  that  is  answered  by  tech¬ 
nical  control  centers  (TCC),  as  Spectron 
Corp.  calls  its  system,  or  network  control 
systems,  as  other  offerings  are  named. 

The  TCC  provides  that  separability  and  is 
essential  in  any  well-conceived  plan  to  pro¬ 
vide  diagnostics  for  data  communications. 
However,  it  need  be  only  as  complex  as  the 
needs  and  tastes  of  its  users  dictate. 

Beginning  with  the  simple  requirement  for 
shelves  to  hold  modems,  the  need  pro¬ 
gresses  rapidly  to  some  reliable  yet  simple 
means  to  substitute  good  modems  or  lines 
for  bad  ones;  and  eventually  to  the  necessity 
for  adequate  test  facilities  so  that  perfor¬ 
mance  can  be  measured  and  technical  dif¬ 
ficulties  resolved. 

New  Way  Needed 


Announcing  The  Xerox  500. 

500  of  the  smartest  companies  in  the  country. 

I  hey've  found  the  Xerox  distributed  processing 
network  is  the  answer  to  their  data-processing 
needs,  present  and  future,  no  matter  how  many 
units  or  geographical  locations  they  operate. 

Xerox  uses  more  than  20  big  computers,  covers 
the  nation  with  75,000  miles  of  dedicated  com¬ 
munication  lines,  and  provides  software  for  almost 
every  conceivable  business  application. 

And,  just  as  significant.  Xerox  has  all  the 
necessary  installation  skills,  business  and  project- 
management  expertise. 

The  Xerox  distributed  processing  network 
can  go  to  work  for  you  immediately  with  no  risk 
and  no  capital  investment  on  your  part. 

XEROX*  I>  J  trjjcnurk  of  XEROX  CORPORATION 


Bob  Goodwin  will  explain  how  it  works. 
Call  him  toll-free  at  (800)  421-6653.  In  California 
call  (213)  397-5889  collect.  Or  write  him  at 
5310  Beethoven  Street,  Los  Angeles,  CA  90066. 
You  can  make  it  the  Xerox  501. 

Xerox  Computer  Services 


XEROX 


Today’s  complex,  remote  data  com¬ 
munications  environment  demands  a  new 
way  of  monitoring,  diagnosing,  compensat¬ 
ing  and  correcting  the  diverse  elements  in 
such  a  network.  And  providing  preventive 
maintenance  services  as  well. 

The  need,  one  just  now  being  realized  as 
data  communications  networks  mushroom 
in  size  and  complexity,  is  for  a  simple,  effi¬ 
cient  w  ay  of  assuring  a  DP  installation  that 
it  is  providing  the  required  grade  of  com¬ 
munications  services  to  its  users. 

It  is  not  a  simple  task  when  you  look  at 
what  goes  into  a  large-scale  data  com¬ 
munications  network. 

TCC,  however,  make  the  job  simpler  by 
concentrating  in  a  specially  designed  facility 
the  centralized  control  to  quickly  and  easily 
locate  and  diagnose  problems  anywhere  in 
a  network  and  restore  service  quickly  to  a 
remote  site  even  when  phone  line  or  modem 
fails. 

Problems  Easily  Identified 

Problems  are  easily  identified  with  a  TCC 
because  of  the  inherent  flexibility  which 
allows  any  line  to  be  patched  to  any 
modem,  and  any  modem  to  be  patched  to 
any  port.  It  can  be  determined  whether  a 
problem  lies  in  the  telephone  line,  the  data 
terminal,  the  transmission  equipment,  the 
front  end,  CPU,  or  perhaps  an  erring  oper¬ 
ator. 

The  TCC  permits  on-line  checks  to  be 
performed  with  its  test  equipment  which 
can  pinpoint  a  malfunction  with  a 
minimum  of  disruption  to  the  network. 

Experienced  data  communications  users 
find  telephone  lines  usually  do  not  just  go 
down.  Instead,  they  degrade.  Since  the  TCC 
can  diagnose  this  condition  with  its  test 
equipment,  it  may  be  used  to  conduct 
routine  line  checks  and  thus  help  to  avoid 
more  serious  problems  later. 

Similar  testing  procedures  may  be  con¬ 
ducted  to  determine  unacceptable  high 
levels  of  noise  on  a  line  that  causes  distor¬ 
tion  and  inaccurate  data  transmission. 

To  carry  out  the  technical  control  concept 
of  centralized  control,  monitoring  and  test¬ 
ing,  the  facility  must  be  located  at  the  hub 
of  the  transmission  network.  Location  at 
the  hub  provides  access  to  the  primary 
switching,  multiplexing  and  control  equip¬ 
ment  and  to  the  concentration  of  modems 
serving  the  communication  lines  to  distant 
terminals. 

Importance  of  Proximity 

The  importance  of  this  proximity  to  the 
major  concentration  of  equipment  —  be¬ 
sides  the  obvious  advantage  of  having  the 
equipment  accessible  to  technical  control 
personnel  —  lies  in  the  necessity  for  “bring¬ 
ing”  the  interfaces  of  equipment  and  lines 
to  the  technical  control  facility  equipment 
racks  or  console. 

This  positioning  of  interfaces  is  the  key  to 
the  patching  and  switching  that  enables  the 
substitution  of  equipment  to  maintain  or 
restore  service  and  provides  the  circuit  ap¬ 
pearances  for  monitoring  and  testing. 

The  equipment  racks  of  a  well-designed 
(Continued  on  Page  S/27) 
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According  to  a  Stanford  Professor 

FCC  Must  View  Product  as  Integrated  Services  Pack 


By  Edith  Holmes 
Of  the  CW  Staff 

WASHINGTON,  D.C.  -  The  Federal 
Communications  Commission  (FCC) 
must  learn  to  think  of  the  telecommuni¬ 
cations  product  as  a  package  of  integrated 
services  for  the  nonprofessional  DP  user, 
Donald  A.  Dunn,  professor  of  engineer¬ 
ing/economic  systems  at  Stanford  Univer¬ 
sity,  told  the  commission  at  a  planning 
conference  here  recently. 

The  “service  package  concept”  is  essen¬ 
tial  to  the  FCC’s  understanding  of  com¬ 
puter  communications  if  its  commis¬ 
sioners  are  to  decide  how  to  regulate  the 
industry  while  permitting  it  to  grow, 
Dunn  suggested. 

In  addition,  this  notion  of  integrated 
services  is  the  way  for  telecommunica¬ 
tions  because  it  makes  user  learning  and 
system  use  costs  affordable,  he  told  those 
attending  the  conference  organized  by 
the  American  Federation  of  Information 
Processing  Societies  (Afips). 

Dunn  urged  his  audience  to  recognize 
that  the  structure  of  computer  communi¬ 
cations  networks  suggests  a  division  of 
provider  firms  and  their  services  into 
groups,  some  of  which  are  already  regu¬ 
lated  to  varying  degrees. 

These  divisions  exist  independently  of 
either  the  computer  or  the  communica¬ 
tions  services  involved  and,  therefore, 
don’t  require  the  FCC  to  determine 
which  service  is  DP  and  which  is  com¬ 
munications,  he  said. 

Four  Divisions  Identified 

Dunn  identified  four  divisions:  pro¬ 
viders  of  communication  lines  and  pro¬ 
viders  of  complete  network  services,  both 
of  which  are  regulated  as  underlying  and 
resale  carriers  under  the  FCC;  providers 
of  computers  and  terminal  equipment 
that  lies  outside  the  network  interface 
and  providers  of  complete  information 
service  packages  that  may  include  both 
communications  and  DP  functions,  nei¬ 
ther  of  which  are  governed  at  present  by 
the  commission. 

Competition  to  provide  the  complete 
information  service  package  “is  important 
to  the  future  growth  of  the  industry  and 
to  the  development  of  a  wide  variety  of 
services  tailored  to  user  needs,”  Dunn 
said. 

Noting  the  present  computer  communi¬ 
cations  market  encompasses  about 
500,000  terminals,  the  Stanford  professor 
sees  a  potential  for  50  million  terminals, 
despite  user  learning  costs  and  regulatory 
limitations  which,  he  said,  have  and  will 
continue  to  stunt  this  hybrid  industry’s 
growth. 

Because  the  markets  for  these  additional 
millions  of  terminals  exist  chiefly  in  busi¬ 
nesses  and  homes  where  noncomputer 
professionals  abound,  Dunn  favors  auto¬ 
mated,  easy-to-use  terminals  over  the 
standard  variety  that  require  extensive 
training  to  operate. 

As  terminal  costs  go  down  —  they  and 
not  communication  line  prices  are  the 
expensive  item  from  the  user  viewpoint, 
Dunn  said  —  the  computer  communi¬ 
cations  field  will  grow,  he  predicted. 
However,  this  expansion  will  also  depend 
on  the  availability  of  integrated  telecom¬ 
munications  services,  he  added. 

The  core  services  in  the  telecommunica¬ 
tions  package  will  be  message  service,  text 
editing,  word  processing  and  information 
retrieval  of  user  files,  Dunn  said. 

If  they  are  really  useful,  additional  spe¬ 
cialized  services  such  as  news,  biblio¬ 
graphic  search,  financial  data  and  compu¬ 
tation  aids  can  be  added  to  the  core 
package,  he  noted. 

Policies  Hinder  Growth 

Some  regulatory  policies  -  like  “low 
rates  of  return  on  capital  and  the  assign¬ 
ment  of  long  lives  to  capital  equipment  in 


determining  depreciation  allowances”  — 
hurt  the  growth  of  telecommunications, 
according  to  Dunn. 

In  the  short  run,  these  particular  poli¬ 
cies  minimize  telephone  rates,  but  they 
also  make  it  difficult  for  the  telephone 
companies  to  finance  new  communica¬ 
tions  equipment  needed  to  go  with  com¬ 
puters  and  user  terminals  in  a  nationwide 
network,  he  added. 

“These  limitations  on  the  growth  of  the 
carriers  will  have  an  effect  on  the  com¬ 
puter  communication  industry  that  is, 
however,  not  as  great  as  might  be  ex¬ 
pected  because  of  the  relatively  low  util¬ 
ization  of  lines  by  data  users  as  compared 
with  voice  users  and  the  possibility  of 
using  the  same  line  for  alternate  data  and 
voice,”  Dunn  said. 

However,  the  FCC’s  approach  to  regu¬ 


lation  —  dividing  the  telecommunications 
industry  into  its  DP  and  communications 
components  —  was  of  greater  concern  to 
Dunn. 

Dunn’s  four-group  division  of  industry 
providers  doesn’t  worry  about  the  service 
being  offered.  Instead,  the  model  concen¬ 
trates  on  the  notion  that  the  network 
configuration  is  independent  of  the  serv¬ 
ice  provided. 

Dunn  suggested  the  FCC  has  already 
acknowledged  the  natural  boundaries  be¬ 
tween  the  providers  of  communications 
lines,  complete  network  services,  com¬ 
puters  and  terminal  equipment  and  com¬ 
plete  information  service  packages. 

AT&T’s  telephone  service  and  Satellite 
Business  Systems’  integrated  services  to 
business  firms  are  examples  of  firms  and 
services  which  cut  across  all  these  bound¬ 


aries,  he  said. 

Telenet’s  packet-switched  network  and 
Lockheed’s  bibliographic  search,  how¬ 
ever,  each  offer  only  one  level  of  service: 
a  communication  link  and  an  information 
service  package  complete  with  the  neces¬ 
sary  software,  respectively. 

Western  Union’s  Telex  service,  Tym- 
share’s  time-shared  computing  and 
Arinc’s  integrated  services  to  the  airline 
industry  all  provide  everything  but  the 
communications  links,  according  to 
Dunn. 

‘Computer  Inquiry'  Rule 

The  FCC’s  “Computer  Inquiry”  rule 
that  requires  DP  services  to  be  provided 
by  carriers  through  separate  affiliates 
limits  the  growth  of  carriers,  but  doesn’t 
f  Continued  on  Page  S/9) 
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Bell  Phone  Net  Remains  Mainstay  of  Communications 


(Continued  from  Page  S/2) 

One  could  send  100  characters  in  this  time 
using  a  2,000  bit  sec  Model  201  A  modem. 
If  you  are  sending  one  80-character  record 
per  block,  the  transmitting  efficiency  is 
' omeihing  on  the  order  of  only  44%. 

The  long  turnaround  is  mostly  due  to  the 
time  required  to  turn  off  the  echo  sup¬ 
pressors.  which  act  to  isolate  the  return 
path  and  block  signal  “leakage"  through 
the  hybrids.  The  echo  suppressor  for  the 
return  path  must  be  turned  off  to  allow 
signal  flow  in  the  other  direction. 

Dialing  Delays 

Yet  another  drawback  for  use  of  the 
DDD  network  for  data  is  the  call  establish¬ 
ment  delay  .  The  first  component  of  this  is 
that  of  dialing.  The  delay  between  pickup 
and  getting  the  dial  tone  ranges  from  100 
msec  to  500  msec.  Thereafter,  automatic 
calling  units  can  "Dial"  at  the  rate  of  10 
pulse/sec  plus  a  600  msec  pause  between 


digits  for  a  rotary-dial  line. 

I  or  a  tone-dialed  line  (Touch-Tone),  the 
rate  would  be  10  digit/sec.  A  number  such 
as  609-764-0 1 00.  then,  would  take  12.7  sec 
to  pulse  dial  or  I  sec  to  tone  dial,  plus  the 
delay  to  get  the  dial  tone. 

Once  the  call  has  been  dialed,  there  is  a 
delay  while  the  switching  hierarchy  com¬ 
pletes  the  connection.  According  to  Bell, 
the  average  delay  is  about  1 1  sec  for  0-to 
180  miles;  16  sec  for  180  to  275  miles  and 
18  sec  for  725-  to  2,900  miles.  Variance  for 
each  group  is  5-  to  7  sec. 

In  late  1975,  AT&T  announced  a  new 
signaling  structure  called  Common  Chan¬ 
nel  Interoffice  Signaling  (COS).  With 
CCIS  the  information  needed  to  establish 
and  route  calls  will  be  carried  on  a  separate 
data  link  from  the  call  circuit.  This  will 
allow  faster  signaling  and  lead  to  a  reduc¬ 
tion  in  call  setup  time  to  about  2  sec,  ac¬ 
cording  to  AT&T.  COS  is  a  feature  of 
AT&T's  new  No.  4  Electronic  Switching 


System  (ESS)  now  in  service  in  Chicago, 
Kansas  City,  Jacksonville  and  Dallas.  By 
1978,  AT&T  expects  to  have  20  such 
machines  in  operation. 

Finally,  the  DDD  network  is  usually 
thought  of  as  being  a  fountainhead  of  data 
errors  due  to  passage  of  the  signal  through 
switching  centers  and  over  variable  routing. 
In  the  most  recent  study  (1970)  of  switched 
network  data  performance,  the  results 
showed  an  order  of  magnitude  improve¬ 
ment  over  the  prior  (1959)  study. 

The  1970  study  suggested  that  some  95% 
of  10,000-bit  blocks  would  get  through 
error-free  at  2,000  bit/sec  and  90%  at  3,600 
bit/sec.  Shorter  blocks,  which  are  more 
common,  result  in  better  performance. 
(Nothing  should  be  inferred  about  perfor¬ 
mance  at  4,800  bit/sec,  because  such 
modems  utilize  a  different  modulation 
scheme  and  may  perform  comparably  or 
better).  An  error  detection  and 
retransmission  scheme  can  substantially 


reduce  the  residual  error  rate. 

Private-line  services  have  traditionally 
been  offered  in  three  principal  categories. 
These  are  referred  to  as  low-speed  or  nar¬ 
rowband,  medium-speed  or  voice-grade, 
and  w  ideband  or  broadband. 

In  analog  systems,  all  such  channels  are 
derived  using  frequency  division  multiplex¬ 
ing  (EDM).  The  carrier  begins  with  “bread- 
and-butter”  voice  channels  and  combines 
12  of  them,  via  FDM,  into  a  “group.”  In 
turn,  five  such  groups  are  combined  into  a 
supergroup,  the  equivalent  of  60  voice- 
grade  channels. 

Finally,  16  supergroups  are  combined  into 
a  line  group,  representing  960  voice-grade 
channels.  (Such  groupings,  expressed  in 
bandwidth,  comprise  wideband  offerings.) 

Low-speed  offerings  are  obtained  by  using 
FDM  to  divide  the  voice  channel  into 
smaller  channels. 

There  has  been  a  steady  trend  away  from 
the  use  of  narrowband  services  for  data 
communications.  When  one  combines  line 
cost  with  greater  capacity,  the  voice  channel 
is  normally  more  cost-effective.  The  greater 
capacity  also  translates  to  faster  response- 
time  performance,  an  important  factor  in 
many  applications. 

Private  line  voice-grade  channels  are 
w  idely  used  for  data  communications.  They 
may  be  arranged  for  two-point  or  multi¬ 
point  service  and  are  generally  used  at 
speeds  up  to  9,600  bit/sec. 

In  today’s  commercial  practice,  multi¬ 
point  systems  are  generally  constrained  to 
4,800  bit/sec.  This  is  because  of  the  “train¬ 
ing"  time  needed  for  high-speed  modem 
signaling. 

In  multipoint  systems,  only  one  remote 
terminal  may  have  its  modem  carrier 
(transmitting  signal)  on  at  a  time.  If  two  or 
more  were  to  be  on,  the  mixture  would  be 
undecipherable  by  the  computer. 

Elence  the  usual  line  control  procedure  is 
to  have  the  computer  invite  or  poll  each 
remote  terminal  in  turn  to  transmit.  A  ter¬ 
minal  recognizes  its  particular  poll  (ad¬ 
dress)  and  turns  on  its  modem  carrier.  The 
computer's  modem  must  now  adjust  itself 
or  “train”  to  the  terminal’s  carrier. 

RTS/CTS  Delay 

The  remote  terminal  waits  through  a  fixed 
delay  called  the  Request-to-Send/Clear-to- 
Send  (RTS/CTS)  delay  for  the  computer’s 
modem  tg  train  before  it  begins  to  send 
data.  For  modems  at  bit  rates  above  4,800 
bit/sec,  the  effect  of  the  training  time  on 
response  time  has  thus  far  been  too  great  to 
allow  economic  multipoint  operations. 

Codex  recently  introduced  an  interesting 
concept:  9,600  bit/sec  from  the  computer 
and  4,800  bit/sec  from  the  terminal.  In  the 
outbound  direction  the  computer  keeps  its 
carrier  on  constantly,  so  the  RTS/CTS 
delay  is  not  a  problem  and  the  full  9,600 
bit/sec  can  be  effectively  used. 

However,  for  the  most  part,  present 
limitations  restrict  7,200  bit/sec  and  9,600 
bit/sec  to  two-point  applications,  typically 
for  remote  batch,  remote  job  entry  or  data 
collection. 

One  interesting  variation  on  the  present 
ceiling  rate  of  9,600  bit/sec  is  the  use  of  two 
voice  channels  to  achieve  19.2  kbit/sec. 
Devices  are  available  which  will  split  a  19.2 
kbit/sec  bit  stream  into  two  9,600  bit/sec 
streams  and  feed  each  into  a  separate  voice 
channel.  At  the  remote  end  the  device  com¬ 
bines  the  two  signals  again  into  the  original 
19.2  kbit/sec  stream. 

Communication  circuits  produce  two 
major  characteristic  effects  on  a  modem’s 
carrier  signal.  They  attenuate  (reduce)  the 
signal  amplitude  (intensity)  as  a  function  of 
carrier  frequency  and  they  delay  the  signal 
as  a  function  of  the  signal  frequency. 

Conditioning  is  a  process  of  changing  a 
circuit’s  characteristics  to  the  point  that  the 
attenuation  and  delay  are  within  values 
manageable  by  the  modem.  These  values 
w  ill  be  a  function  of  the  modem’s  modula¬ 
tion  and  demodulation  techniques  and  its 
operating  bit  rate. 

The  Bell  System  has  traditionally  pro- 
( Continued  on  Page  S/22) 


inf  os  witch: 


to  get  the  most  for  your  company’s  long  distance  telephone  dollar. 


It’s  hard  to  beat  the  telephone  for  convenient,  effective 
communications,  which  is  one  good  reason  why  long 
distance  telephone  costs  are  rising  sharply  at  most 
companies.  It’s  also  why  Datapoint  Corporation  has 
created  its  new  INFOSWITCH  system,  to  let  you 
continue  to  make  extensive  use  of  voice  communications 
while  enjoying  an  authentic  management  control  over 
both  long  distance  usage  and  costs. 

Based  on  advanced  computer  and  communications 
technology  developed  by  Datapoint  Corporation, 
INFOSWITCH  does  the  job.  It  does  it  so  well  that  if  your 
company  is  now  spending  from  $5,000  to  $100,000 
monthly  on  long  distance  telephone  service,  it  can  save 
you  10%  to  50%  of  that  amount,  and  provide  better 
phone  service  in  the  bargain. 

Consider  these  INFOSWITCH  features: 

•  Automatic  routing  of  calls  to  the  most  economic  long  distance 
services  available  to  a  company  such  as  WATS,  Foreign 
Exchange  and  Leased  Lines. 

•  Automatic  “packing"  of  available  “flat  rate"  services  to 
insure  their  maximum  utilization  through  a  multi-call  holding 
procedure  which  automatically  buffers  waiting  calls  in 
overload  situations  until  low  cost  service  becomes  available. 

•  Complete  documentation  and  accounting  information  on  all 
long  distance  calls  including  those  routed  through  flat  rate 
services,  allowing  charges  for  these  calls  to  be  billed  back  to 
individuals  and  departments  on  the  basis  of  use. 

These  INFOSWITCH  features  generate  substantial  cost 
savings  through  improved  utilization  of  the  existing  phone 
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,WATS 
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facilities  leased  by  a  company  (in  many  cases  the  number 
of  these  facilities  may  be  reduced)  but  that’s  not  all.  With 
INFOSWITCH’s  built-in  programmed  flexibility,  many 
additional  operational  benefits  may  be  obtained  that  will 
help  companies  get  more  from  their  long  distance  phone 
network  for  less.  These  include: 

•  Speed  dialing  numbers  —  special  three  digit  numbers  —  for 
frequently  called  parties  that  speed  up  the  dialing  process, 
eliminate  errors,  and  provide  convenience. 

•  The  ability  to  monitor  line  utilization  by  hour,  day,  week  and 
month  for  analysis  of  usage  patterns  and  corresponding 
optimization  of  service  “mix.” 

•  Caller  identity  numbers  that  restrict  long  distance  phone  usage 
to  authorized  users  during  both  regular  and  “off  hours.” 

•  The  ability  to  easily  alter  phone  system  parameters  such  as 

caller  identity  numbers  and  speed  dialing  numbers  via 
INFOSWITCH’s  video  display/keyboard  to  reflect  changing 
user  situations.  / 

•  Access  to  the  company’s  long  distance  service  facilities  by 
employees  at  “remote”  locations,  such  as  their  homes,  from 
any  tone  dial  telephone. 

These  are  just  some  of  the  features,  and  savings, 
available  to  the  long  distance  user  with  INFOSWITCH. 
Cost  of  a  typical  13-trunk  system  is  less  than  a  band  5 
WATS  line.  Users  have  the  options  of  outright  purchase  or 
1,  2,  3  or  5  year  lease  plans.  For  more  information,  give 
us  a  call.  Contact  the  Datapoint  sales  office  nearest  you 
or  call  Steve  James  or  Tom  Anderson  at  (512)  690-7494. 
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Sales  and  Service  offices  in  major  cities  in  the  U .S.  and  abroad. 
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Without  Rigid  Scheduling 

Network  Accommodates  the  Needs  of  Different  Users 


By  Jess  W.  Hall 

Special  to  Computerworld 

By  utilizing  contemporary  technology  and 
software  developed  in-house.  Business 
Communications  Sciences,  Inc.  (BCS)  de¬ 
veloped  a  communication  network  for 
Computerized  Automotive  Reporting 
Services,  Inc.  (Cars).  Faced  with  the  grow¬ 
ing  requirements  of  the  automotive  in¬ 
dustry  and  the  geographically  dispersed 
locations  involved  with  the  network,  BCS 
tailored  two  Honeywell  716  front-end 
systems  (one  for  backup)  to  accept  account¬ 
ing,  inventory  control,  leasing,  payroll  and 
warranty-type  source  data. 

The  communication  system  has  been 
operational  for  two  and  one-half  years  and 
presently  services  1,000  users.  Although  the 
software  is  accommodating  250  of  the  ASR 
33-type  terminals  at  speeds  of  1 10-,  300-  or 
1,200  bit/sec,  the  primary  input  terminal  is 
a  modified  version  of  the  Sycor  340. 

Operating  at  communication  speeds  of 
1,200  bit/sec  to  4,800  bit/sec,  the  modified 
Sycor  340  has  performed  well  in  this  remote 
batch  environment.  Improvements  above 
the  ASR  33-type  terminals  have  been  a 
substantial  reduction  of  customer  keying 
errors  by  utilizing  the  terminal’s  self-check 
digits,  document  and  batch  balance 
capabilities  and  individual  field  editing. 

Although  the  majority  of  the  communica¬ 
tions  are  attended,  the  terminal  operates 
unattended  at  various  times  and  will  accept 
redial  commands  from  the  front  end. 
Various  line  protocols  are  supported  by 
both  the  terminal  and  the  front  end; 
however,  the  normal  protocol  is  an  IBM 
2770-type  with  a  few  minor  modifications. 

Having  been  confronted  with  both  geo¬ 
graphically  dispersed  dealership  locations 
and  the  rising  cost  of  communication  car¬ 
rier  facilities,  BCS  is  utilizing  the  in-Wats 
network  provided  by  AT&T.  Through  co¬ 
ordination  with  local  Bell  engineers,  both  a 

FCC  Must  See  Product 
As  Service  Package 

(Continued  from  Page  S/7) 
have  to  check  the  growth  of  telecom¬ 
munications  because  unregulated  sup¬ 
pliers  can  respond  to  this  market,  Dunn 
said. 

In  addition,  he  noted,  the  FCC’s  regula¬ 
tion  of  resale  carriers  —  those  that  pro¬ 
vide  network  services  —  need  not  inhibit 
the  growth  of  computer  communications, 
particularly  since  resale  carriers  that  do 
not  provide  monopoly  services  won’t 
have  to  form  separate  affiliates  in  order 
to  offer  DP. 

A  resale  carrier  like  Telenet,  for  ex¬ 
ample,  would  not  have  to  form  a  separate 
subsidiary  to  offer  DP  services  over  its 
network. 

Further,  while  resale  carriers  fall  under 
its  jurisdiction,  the  FCC  has,  through  the 
“resale-and-sharing”  decision,  opened  the 
market  for  network  services  “to  essen¬ 
tially  any  firm  willing  to  operate  as  a 
resale  carrier,”  he  said. 

The  FCC’s  present  regulations  on  the 
provision  of  computers  and  user  terminal 
equipment  as  a  part  of  DP  services  limit 
the  actions  of  carriers,  but  they  need  not 
limit  the  growth  of  telecommunications, 
according  to  Dunn. 

At  the  conclusion  of  his  presentation, 
Dunn  reiterated  his  concern  for  his  group 
of  providers  offering  complete  informa¬ 
tion  service  packages.  “Pressures  are  like¬ 
ly  to  develop  soon  to  regulate  providers 
of  information  service  packages  that  may 
offer  computer  message  services  to  users 
who  obtain  network  services  from  resale 
carriers,”  he  said. 

“Such  regulation  would  inhibit  the 
growth  of  the  industry  and  is  not  needed 
to  protect  the  interests  of  users,”  he 
warned. 


patch  panel  and  a  unique  set  of  inter-  and 
intraband  rotary  groups  of  in-Wats  num¬ 
bers  are  used  to  further  reduce  the  com¬ 
munication  cost.  These  costs  were  created 
by  having  concentrated  areas  of  dealerships 
and  yet  having  to  provide  services  for 
remote  and  less  dense  areas  with  a 
minimum  number  of  lines. 

Annual  Usage  Logged 

The  communication  system  receives  over 
1.5  million  incoming  calls  annually. 
However,  since  a  transmission  disposition 
message  and  any  processed  data  that  is 
available  will  be  returned  to  the  dealership 
on  the  same  incoming  phone  call,  the 
system  logs  an  annual  usage  in  excess  of 
30,000  hours.  Considering  that  the  trans¬ 
mission  speeds  are  generally  at  1,200 
bit/sec,  the  number  of  characters  transmit¬ 


ted  annually,  excluding  control  characters, 
exceeds  6.5  billion. 

Obviously,  security  and  data  integrity  are 
monitored  extensively.  The  front-end 
software  is  designed  to  insure  valid  user  and 
user-to-data  control.  This  is  accomplished 
through  a  master  file,  header/trailer  mask¬ 
ing  and  ID  matching  algorithms. 

Data  integrity,  hardware  (both  terminal 
and  system)  and  user  fault  coordination  are 
monitored  by  two  real-time  devices.  One  of 
these  devices  is  a  Bell  Dataspeed  40  located 
in  the  customer  service  department  which 
receives  all  error  code  transmissions  that 
are  potentially  user-type  erors.  Through 
this  console,  customer  service  representa¬ 
tives  are  informed  of  these  problems  and 
contact  the  dealerships  to  provide  available 
aid. 

Secondly,  any  incoming  or  outgoing 


transmission  is  logged  by.an  on-line  printer. 
This  printout  contains  various  data  sup¬ 
plied  by  the  transmission  itself  as  well  as 
items  such  as  the  physical  telephone  line 
number,  number  of  characters,  WAKS, 
NAKS,  TTDs,  the  type  of  data  being 
transmitted  and  the  user  ID.  Through  the 
on-line  printer,  systems  operators  monitor 
traffic  and  can  trace  any  user  through  the 
system. 

The  communication  system  has  provided 
dealerships  with  relative  control  over  the 
system  as  it  pertains  to  data  requirements, 
without  being  on  a  rigid  schedule.  Yet  it  af¬ 
fords  the  Cars  computer  center  the  ability 
to  maintain  control  of  a  large  data  base  and 
scheduling  of  the  host  system  for  process¬ 
ing. 

Hall  is  manager  oj  communication  sciences 
at  BCS.  Birmingham.  Ala. 


Only  Perkin- Elmer 
gives  you  two  terminals 
for  the  price  of  one. 


Mix  or  match  any  two  of  our 
unique  forms  handling  accessories. 

Combine  journaling  with  single-  or  mult 
part  forms  printing  by  mounting  journal- 
holder  and  front  forms-insertion  device 
front-insertion  with  a  pin-  feed  tractor  accessory  .  .  . 
snap  on  two  pin-feed  tractors.  In  seconds,  you  can  mount  any 
combination  that  meets  your  needs.  Carousel’s  split-platen  feature 
then  lets  you  feed,  advance,  tabulate,  and  print  each  form,  sheet, 
or  tape  independently,  under  operator  or  computer  control. 


Carousel . . . 
more  than  a  printer 


Yes.  I  want  the  terminal  that  can  handle  my  forms. 
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Randolph  Park  West,  Route  10  &  Emery  Avenue 
Randolph,  NJ  07801  201366-5550  TWX  710-987-7913 

Overseas,  call:  44895-52441  Uxbridge,  UK 

887- 1 000  Sydney,  Australia 

416-677-8990  Mississauga,  Ontario,  Canada 


Estimated  No.  of  Units  - _____ 

Interested  in  handling:  □  ledger  cards  □  front  forms  insertion 
□  multipart  continuous  forms  □  automatic  feeding  and  stacking 
documents  and  certificates  □  independent  journaling  and  forms 
printing  □  alternate  type  fonts  (Specify)  - 1 
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Multipoint 

By  Steve  Brauner 

Special  to  Computers, orld 

Much  has  been  written  lately 
about  diagnostic  control  systems 
for  multipoint  networks.  After 
one  sifts  through  buzzwords  and 
vendor  nomenclature,  a  standard 
set  of  control  capability  is  left. 

There  is,  however,  a  unique  al¬ 
ternative.  Before  explaining  it, 
however,  let’s  rev  iew  standard  ap¬ 
proaches. 

A  noninterfering  “out-of-band” 
diagnostic  channel,  generally 
FSK,  is  created  to  pass  commands 
from  a  central  site  to  each  ad¬ 
dressable  remote  modem  drop.  A 
central  site  operator  generally  is 
given  the  ability  to  view  the  status 
of  selected  leads  of  the  remote 
drop  EIA  interface. 

He  may  also  force  selected  loop¬ 
backs  and  interfering  test  patterns 
in  order  to  perform  error-rate 
analysis  on  specific  line  segments 
or  hardware.  Many  systems  have 
additional  commands  to  isolate 
and  turn  off  streaming  modems 
and  to  check  terminal  power  and 
modem  power. 

The  Missing  Element 

What  is  critically  missing  from 
these  systems  is  transmission  im¬ 
pairment  analysis.  If  the  opera¬ 
tions  staff  is  truly  responsible  for 
circuit  availability,  it  must  have 
dynamic  measurements  relating  to 
receiver  level,  s/n  ratio,  p-p  phase 
jitter  and  amplitude  distortion  at 
every  modem  drop. 

It  is  one  thing  to  telemeter  the 
status  of  a  remote  modem's  signal 
quality  lead.  It  is  infinitely  more 
valuable  for  an  operator  to  know 
a  circuit’s  inferior  performance  is 
due  to  excessive  phase  jitter. 

Any  high-speed  modem,  regard¬ 
less  of  design  implementation  (i.e., 
analog,  digital,  discrete  or  LSI), 
must  constantly  perform  trans¬ 
mission  impairment  analysis.  That 
is,  a  modem  dynamically  com¬ 
pensates  for  changing  power 
levels,  phase  jitter,  noise  and  so 
forth. 

If  these  tracking  computations 
could  be  made  available  to  the 
outside  world,  one  would  effec¬ 
tively  have  a  tech  control  center  at 
every  modem  location. 

Value  of  Micro 

However,  it  is  not  easy  and 
sometimes  impossible  to  extract 
such  measurements  from  analog 
or  digitally  designed  modems.  But 
a  modem  which  is  micro¬ 
processor-based  would  readily 
have  these  calculations  available 
in  digital  word  format. 

The  Microprocessor  4800  from 
Paradyne  uses  a  microprocessor 
slice,  high-speed  multiplier,  data 
memory,  coefficient  memory,  pro¬ 
gram  memory  and  program  ad¬ 
dress  generators.  This  architecture 
allows  the  modem  to  be  changed 
to  any  degree  desired  by  simply 
changing  instructions  residing  in 
the  program  memory  and  con¬ 
stants  residing  in  the  coefficient 
memory. 

From  the  performance  point  of 
view,  a  programmed  modem  does 
not  differ  from  any  other  well- 
designed  implementation.  How¬ 
ever,  the  main  benefits  to  the  user 
are  significant. 

Most  Important 

Most  important  is  the  continu¬ 
ing  on-line  signal  quality  analy  sis 
the  modem  performs  as  its  stan¬ 
dard  function.  By  measuring,  pro¬ 
cessing  and  telemetering  parame¬ 
ters  such  as  filter  tap  weights,  eye 


Net  Diagnostics  Should  Be  Reconsidered 


scatter  and  phase  offset,  it  is 
possible  to  provide  on-line  indica¬ 
tion  of  signal  quality  and  line 
characteristics. 

This  capability  can  complement 
and  to  a  great  extent  supplant 
conventional  line-analyzing 

equipment.  In  addition  to  provid¬ 
ing  an  estimate  of  jitter  and  noise, 
it  is  possible  to  indicate  the  ap¬ 
proximate  degree  of  delay  and 
amplitude  distortion  on  a  line. 

New  Dimension 

Each  microprocessor-based  mo¬ 
dem  in  a  multipoint  network 


would  constantly  be  tracking  its 
own  degree  of  jitter,  noise  and 
numerous  other  operating  param- 

‘A  stnart  modem  .  .  .  be¬ 
comes  the  basis  for  auto- 
matic  management  and 
restoration  of  multipoint 
networks.  ’ 

eters.  All  of  these  readings  are 
available  in  binary  digital  word 
format  and  therefore  can  be 
retrieved  by  a  central  site  facility, 
adding  a  new  dimension  to  multi¬ 


point  network  control. 

A  smart  modem  then  becomes 
the  basis  for  automated  manage¬ 
ment  and  restoration  of  multi¬ 
point  networks.  Conceptually,  the 
find/decide/restore  periods  as¬ 
sociated  with  the  troubleshooting 
are  drastically  reduced  when  the 
information  is  retrieved  and  auto¬ 
matically  analyzed  against  pre¬ 
defined  boundaries  of  parameter 
status  limits. 

Fast  Restoration 

Restoration  of  an  unavailable 
circuit  was  formerly  measured  in 


hours  and  days.  It  is  now  possible 
to  restore  an  outage  within 
seconds  or  minutes. 

Controllers  like  Paradyne’s 
Analysis  I  perform  automated 
management  and  restoration  of 
multipoint  networks.  The  micro¬ 
processor-based  modem  is  the 
prime  source  of  diagnostic  intelli¬ 
gence  and  the  controller  collects, 
analyzes  and  displays  this  data  on 
a  CRT  screen. 

Brauner  is  modem  product 
manager  at  Paradyne  Corp., 
Largo.  Fla. 
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Operating  in  35  States 


Xerox  Offering  Management  Services  via  T/S  Net 


By  Bob  Goodwin 

Special  to  Computerworld 
LOS  ANGELES  —  For  the  last 
seven  years.  Xerox  Computer 
Services  has  provided  business 
management  and  financial  in¬ 
formation  services  to  all  sizes  of 
businesses  via  a  time-shared  data 
communications  network.  All  ap¬ 
plications  are  integrated,  and 
business  data  is  always  on-line 
and  available  for  inquiry,  update 
or  reporting. 


Today  this  network  includes 
over  75,000  miles  of  communica¬ 
tions  lines  nationwide  with  some 
1,400  terminals  operating  in  87 
cities  in  35  states. 

Serving  the  client  base  are  1 1 
large-scale  host  computers  at  the 
national  data  center  here.  Thir¬ 
teen  satellite  computers  function 
as  communications  concentrators 
and/or  high-speed  printer  drivers 
in  various  major  cities. 

The  data  base  accessed  by 


network  users  exceeds  10  billion 
characters  and  requires  350  disk 
drives.  Over  100  million  print  lines 
are  generated  every  month. 

A  central  data  base  for  a  given 
customer  can  be  accessed  by  that 
customer  from  any  number  of  ter¬ 
minals  throughout  the  U.S.A.  A 
password  system  assures  security 
of  customer  data.  Terminal 
density  varies  from  one  per 
customer  to  over  100  for  a  large 
multistate  user. 


Network  customers  are  primar¬ 
ily  manufacturers  and  wholesale 
distributors  with  annual  sales 
ranging  from  SI  million  to  S50 
million.  Local  governments  and 
utilities  also  subscribe  to  the 
service. 

Typical  Terminal 

The  typical  customer  terminal  is 
a  Xerox  1340  operating  at  10-,  15- 
or  30  char. /sec  with  the  capability 
of  automatic  retransmission  of 


#1  in  Network  Control 

6  Vine  Brook  Park 
Tel.  (617)273-0950 


parity  or  block  errors  and  remote 
diagnostics,  as  well  as  forward/- 
backward  printing  capability. 

The  terminal  operates  in  either 
the  block  error  mode  or  as  a  stan¬ 
dard  Ascii  terminal  with  character 
parity  checking.  In  the  retransmit¬ 
ting  mode,  keyboard  entries  are 
coded  as  Ascii  bit  patterns  with 
parity  bits. 

The  Ascii  character  string  is  then 
appended  with  an  LRC  character 
which  is  included  in  the  transmit¬ 
ted  message. 

At  the  receiving  point,  the 
message  is  again  subjected  to  the 
LRC  generation  and  LRC  com¬ 
parisons  are  made.  The  automatic 
retransmission-on-error  feature 
allows  such  crucial  items  as  in¬ 
voices  and  payroll  checks  to  be 
prepared  at  the  terminal  with  an 
assurance  of  accuracy. 

FDMs  and  TDiVls 

A  typical  customer  terminal  in¬ 
interfaces  to  a  frequency  division 
multiplexer  (FDM)  subset  operat¬ 
ing  at  1  10-,  150-  or  300  bit/sec. 
About  75%  of  the  client  terminals 
are  within  25  miles  of  the  satellite 
computer  concentration  point 
where  the  client  accesses  the  syn¬ 
chronous  network,  but  some  are 
as  many  as  7,800  miles  apart. 

Concentration  points  are  in  two 
forms:  satellite  computer  or  time 
division  multiplexer  (TDM). 
Computer  concentrators  provide 
the  dedicated  port  at  branch  loca¬ 
tions  where  individual  terminal 
messages  are  formatted  and 
placed  in  the  synchronous  data 
stream. 

TDM  concentrators  extend  the 
dedicated  port  from  a  remote 
computer  location.  Concentration 
points  are  interconnected  through 
voice-grade  private  lines  suitably 
conditioned  for  9.600  bit/sec 
transmission;  9,600  bit/sec  mo¬ 
dems  are  utilized  throughout  the 
synchronous  network. 

Three  Diagnostic  Tests 

The  network's  diagnostic  feature 
provides  for  three  basic  tests: 

•  The  basic  terminal  (keyboard 
output  through  the  terminal  elec¬ 
tronics  to  the  RS-232  interface 
and  back  through  the  input  side  to 
the  terminal  output  at  the  printer). 

•  The  FDM  unit  is  “looped 
back”  through  the  analog  side  of 
the  unit  (testing  approximately 
95%  of  the  FDM  unit  electronics) 
to  determine  the  capability  of  the 
terminal  to  transmit  and  receive 
through  the  FDM  unit. 

•  Testing  the  error  retransmis¬ 
sion  electronics  in  conjunction 
with  the  remainder  of  the  termi¬ 
nal. 

Proceeding  through  the  test 
sequence  allows  a  high  degree  of 
probability  that  the  terminal  oper¬ 
ator  can  correctly  diagnose  a 
potential  terminal  problem. 

Pass-Through  Transmissions 

Messages  from  remote  computer 
locations  may  be  routed  through 
one  or  more  other  computers 
before  that  message  arrives  at  its 
final  destination.  This  is  called 
"pass-through”  communications. 

Messages  typically  are  routed 
directly  to  a  host  computer.  When 
a  primary  communications  link  is 
out  of  service,  however,  pass¬ 
through  communication  permits 
messages  to  reach  their  destina¬ 
tion  through  a  more  circuitous 
(Continued  on  Page  S/26 ) 
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U.S.,  Canada,  Mexico  and  the 
Caribbean.  There  are  37  leased 
circuits  covering  nearly  28,000 
miles  and  3,500  terminals. 

Mainframe  equipment  includes 
IBM  370/ 1 95s  (one  on-line  and 
one  standby)  with  an  IBM 
370/168  on  order.  For  diagnostics 
and  backup.  Eastern  will  use  an 
NCS4000  network  control  system 
from  Intertel,  Inc.  of  Burlington, 
Mass.,  with  Intertel  MCS1200, 
MCS2400,  MCS4800  and 

MCS9600  modems,  replacing  Bell 
201,  208  and  209  modems  as  well 
as  similar  Milgo  modems. 

With  the  addition  of  new  equip¬ 
ment  and  the  consolidation  of 
existing  facilities  the  new  system 
will  now  do  the  same  work  with 
considerably  fewer  lines  and  at  a 
great  savings  to  the  company,  of¬ 
ficials  said. 

“We’re  really  consolidating  our 
system  in  our  reservations  centers 
and  saving  quite  a  bit  of  money  in 
the  process,”  said  John  Steele, 
technical  specialist  on  Eastern’s 
System  One.  “Take  our  Atlanta' 
office,  for  example.  We  now  have 
four  circuits  between  Atlanta  and 
Miami  and  when  the  new  network 
goes  in  we’ll  do  the  same  job  with 
two  circuits.  We  should  save 
thousands  of  dollars  a  month  na¬ 
tionwide  in  circuit  costs  alone. 

‘Some  Drawbacks’ 

“Consolidation  does  have  some 
drawbacks,  however,”  Steele 
noted.  “Uptime  and  system  avail¬ 
ability  become  much  more  impor¬ 
tant,  and  certain  communications 
links  and  sites  are  especially 
critical  to  the  operation  of  the  en¬ 
tire  system.  If  those  segments  of 
the  network  go  down,  and  Eastern 
people  can’t  find  the  problem 
quickly  enough,  the  entire 
network  may  be  affected.” 

Because  network  integrity  is  so 
important,  manager  Barnes  ex¬ 
plained,  Eastern  chose  Intertel’s 
NCS4000  to  help  control  the 
network  from  the  central  site  at 
the  Doral  Computer  Center  here 
in  Miami.  The  Intertel  system  has 
diagnostics  that  isolate  problems 
to  a  specific  line  modem  or  data 
terminal  and  remote  restoral  com¬ 
mands  that  switch  in  dial  backup 
lines  to  take  care  of  data  traffic 
while  repairs  are  being  made. 

Intertel’s  experience  with  other 
airlines,  such  as  Pan  Am,  Ameri¬ 
can  and  El  Al,  and  the  ability  of 
the  Intertel  equipment  to  check 
the  integrity  of  a  communications 
system  as  a  whole,  rather  than  in 
individual  pieces,  also  figured 
heavily  in  the  decision,  Barnes 
said. 

Eastern  looked  at  several  other 
vendors,  but  the  company  settled 
on  Intertel  because  the  Intertel 
system  can  run  diagnostics  and 
provide  backup  outbound  from 
multiplexers  and  concentrator 
sites.  If  trouble  develops  on  any 
link  in  the  network,  central  site 
personnel  can  find  the  trouble  and 
restore  service  with  a  dial  network 
backup  connection  in  minutes. 

“Diagnostics  are  fine,”  said 
Barnes.  "But  they  can’t  stop  at  a 
multiplexer  or  a  remote  processor; 
they’ve  got  to  go  out  as  far  as  the 
network  goes.” 

The  Eastern  system  now  has  95% 
availability.  When  the  new 
network  goes  into  operation, 
airline  officials  expect  even  better 
results. 


MIAMI  —  Most  airlines  have 
very  comprehensive  real-time,  on¬ 
line  interactive  systems,  complete 
with  a  vast  array  of  transmission 
lines  and  communications  equip¬ 
ment.  But  instead  of  adding  new 
lines  and  terminals  to  handle  the 
enormous  communications  work¬ 
load  brought  about  by  increased 
air  travel,  data  processing  and 
data  communications,  people  at 
the  airlines  are  discovering  new 
ways  to  make  existing  facilities  do 


the  job. 

h astern  Airlines,  based  here,  is 
one  of  the  carriers  at  the  forefront 
of  this  new  networking  idea.  Un¬ 
der  the  direction  of  Robert 
DeLoach,  director  of  communica¬ 
tions,  Eastern  is  currently  in  the 
process  of  revamping  its  entire 
data  network.  In  accordance  with 
the  new  game  plan,  Eastern  of¬ 
ficials  are  concentrating  their  ef¬ 
forts  on  putting  more  communica¬ 
tions  power  in  their  nine  reserva¬ 


tions  centers  across  the  country 
and  using  these  centers  to  feed 
their  System  One  reservations 
computer  here. 

"We're  making  our  system  much 
more  efficient,”  said  Steve  Barnes, 
Eastern's  manager  of  data  and 
radio  communications.  Instead  of 
using  several  long-haul,  low-speed 
links  to  our  reservations  centers, 
we're  using  9,600  bit/sec  multi¬ 
plexed  links  to  the  centers  and  ex¬ 
tension  links  at  2,400  bit/sec  to 


our  airport  locations.  In  addition, 
we  have  extensive  diagnostics  and 
restoral  capabilities  to  handle 
problems  right  at  central  sites 
rather  than  dealing  with  them  on 
a  local  basis." 

Passenger  Processing 

The  Eastern  system  handles 
reservations  and  passenger  pro¬ 
cessing  tasks,  such  as  ticket  print¬ 
ing  and  reservations  confirmation 
for  cities  served  by  Eastern  in  the 


You’re  outgrowing  your 3270. 
Now  what? 


Home  Office;  Daniel  Webster  Highway  South.  Nashua,  New  Hampshire  0306 1  (603)  885-6683  •  Sales  Offices:  California  (415)  692-2485;  (213)  641-4613  • 
Colorado  (303)  771  4380  •  Connecticut  (203)  246-7289  •  Florida  (305)  592-7424  •  Georgia  (404)  451-8815  •  Illinois  (217)  529-0221;  (312)  693-2087  •  Louisiana 
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(609)  665  3350  •  New  York  (212)  489-7750  •  North  Carolina  (704)  527-2642  •  Ohio  (216)  888-7300  •  Oklahoma  (405)235-1421  •  Pennsylvania  (412)  563-3313  • 
Texas  (713)  681  582 1 ,  (2 1 4)  233-069  1  •  Virginia  (804)  270-0602;  (703)  920-5204  •  Washington  (206)  363-3930  •  Wisconsin  (414)  543-6240  •  International  Subsidiaries; 
Germany  [Frankfurt]  67  80  39  •  (JK  [London)  (0 1 )  499-9452;  [Manchester]  (061 )  228-3565  •  international  Distributors:  Australia  [North  Ryde  NSW]  888-81 1 1  • 
Denmark  [Copenhagen!  14.63.04  •  Italy  [Milan]  34.44.59  •  Japan  [Tokyo]  543-7611  •  New  Zealand  [Lower  Hutt]  664-149  •  Venezuela  [Caracas]  781-8888 

*T rademark  of  Sanders  Associates,  Inc. 


Things  really  bloomed  when  you 
first  put  your  3270  on  line. 

But  now  your  system's  growing  like 
a  jungle. 

Your  phone  lines  or  your  mainframe 
go  down ...  so  your  3270  just  sits  idle. 

And  when  everything  is  working, 
your  lines  jam  up  and  your  mainframe 
bogs  down ...  so  your  3270  works  a  lot 
more  slowly  than  you'd  expect. 

Errors  keep  cropping  up.  but  your 
3270  can't  weed  them  out 

And  you'd  like  to  keep  a  small  data 
base  at  your  terminal . . ,  but  your  3270 
can't  handle  that. 

Solution?  Add  or  replace  with  the 
Sanders  8170. 

The  Sanders  8170  is  completely 
compatible  with  the  3270.  Emulates 
it  100%,  without  requiring  debugging 
or  new  software.  Costs  less,  too. 

As  you  grow,  Sanders  enhance¬ 
ments  keep  your  8170  growing  by 


distributing  the  processing . . .  without 
wiping  out  your  software  investment. 

When  your  phone  lines  are  clogged 
or  down,  Sanders  Queued  Transaction 
Handling  stores  your  data  locally  until 
your  mainframe  becomes  available. 

Operator  errors?  Sanders  Local 
Validation  and  Arithmetics  catch 
errors  on  the  spot.  Sanders  Local  File 


Reference  lets  you  see  names  or 
descriptions  whenever  you  enter  an 
account  number. 

Sanders  Local  Format  Storage 
speeds  up  your  operation  by  eliminat¬ 
ing  the  transmission  of  lengthy  formats. 
Sanders  Automated  Keystrokes  give 
you  multi-key  entry  from  a  single  key 
depression.  And  Sanders  Formatted 
Local  Print  lets  you  select,  rearrange, 
and  print  data  without  host  intervention. 

Sanders  8170,  The  Intelligent 
Answer.  Immediately  available,  so  you 
can  replant  before  you  get  lost  in 
the  jungle. 


Sanders  Associates.  Inc 
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DATA  SYSTEMS  GROUP 


Focusing  on  Reservations  Centers 


Airline  Revamping  Entire  Data  Net  for  More  Efficiency 
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If  you  are  multi-national, 

a  multi-national  data  entry  and  communications  company 

would  be  Hie  Intelligent  Choice. 


Any  company  maintaining  offices  in 
more  than  one  country,  requires  a  highly 
sophisticated,  totally  compatible  net¬ 
work  of  data  processing  systems. 
Mohawk  Data  Sciences  is  uniquely 
qualified  to  supply  systems  for  such  a 
network.  We  are  a  worldwide  company. 
Our  2400  employees  in  North  America 
and  the  1,400  associates  in  MDS  Inter¬ 
national  represent  a  highly-skilled  team 
dedicatedto  helping  customers  design 
the  most  efficient  management  infor¬ 
mation  systems  with  the  finest  data  entry 
and  communications  equipment  avail¬ 
able  today.  They  reinforceourreputation 
for  outstanding  quality  and  value.  To 
thousands  of  corporations  around  the 
world,  Mohawk  Data  Sciences  symbol¬ 
izes  proven  performance.  To  more  and 
more  multi-national  companies  seek¬ 
ing  the  best,  we  are  fast  becoming  the 
Intelligent  Choice. 


The  chances  are  excellent  that  MDS 
has  an  office  or  an  affiliate  in  a  country 
that  your  company  is  located  in,  or 
about  to  move  to.  We  have  offices  in 
Belgium,  Canada,  Denmark,  France, 
West  Germany,  Ireland,  Italy,  the  Nether¬ 
lands,  South  Africa,  Sweden,  Switzer¬ 
land,  the  United  Kingdom,  and  the  U.S. 
In  addition,  a  select  network  of  interna¬ 
tional  distributors  extends  our  coverage 
throughout  Europe,  Mexico,  Latin 
America,  the  Middle  East,  the  Far  East, 
Africa  and  Australasia.  MDS  links  millions 
of  square  miles  with  the  most  advanced 
data  processing  technology. 

Multi-national  business  can  survive 
only  on  sound  decisions.  One  such 
decision  is  Mohawk  Data  Sciences.  We 
know  our  way  in  industry.  We  know  our 
way  in  the  world.  Call  or  write  us  soon, 
so  we  can  help  you  make  your  Intelli¬ 
gent  Choice  anywhere. 


MDS  INTERNATIONAL  SERVICE  CORP. 
Rue  Ducale53 
lOOO  Brussels,  Belgium 
(02)513-45-43 


EXECUTIVE  HEADQUARTERS 
1599  Littleton  Road 
Parsippany,  N.J.  07054 
(201)  540-9080 


MDS  CANADA,  LTD. 
85  Idema  Road 
Markham,  Ontario 
(416)495-6060 


Mohawk  cag 
Data  Sciences 

The  Intelligent  Choice. 

MDS  System  2400  — System  2400,  ideally 
suited  for  medium  to  large  volume  Data  Entry 
installations,  accommodates  up  to  32  key¬ 
stations,  ready-to-use  data  entry  software, 
user  programmability,  intermediate  disk 
storage  of  up  to  150,000  125-character 
records,  concurrent  communications,  and 
more.  Enjoy  the  same  high  level  of  perform¬ 
ance  that  thousands  of  System  2400  users 
are  experiencing  worldwide  by  selecting 
System  2400  for  your  application. 
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CSC  Infonet  Has  Virtual  Line-Switched  Architecture 


By  Phil  Tenkhoff 

And  Jim  Collard 

Special  lo  Compulerworld 

The  Computer  Sciences  Corp. 
(CSC)  Infonet  remote  computing 
network  serves  more  than  100 
cities  in  the  U  S..  Canada  and 
Europe  with  approximately 
I  50,000  channel-miles  of  dedi¬ 
cated  circuits  The  base  for  this 
totally  integrated  network,  which 
provides  toll-free  access  to  any 
host  computer  from  any  point  of 
the  network,  is  a  virtual  line- 
switched  architecture. 

A  virtual  line-switched  network 
is  similar  to  a  packet-switched 
network,  except  the  path  does  not 
vary  over  the  length  of  the  call.  In 
other  words,  the  user  establishes  a 
single  logical  connection  path  be¬ 
tween  a  network  access  point  and 
a  host  computer.  However,  a 
“data  link  redundancy"  feature 
serving  a  function  similar  to  that 
of  alternative  routing  is  included 
in  the  design,  whereby  the  loss  of 
a  single  transmission  link  (modem 
or  circuit)  does  not  break  the 
logical  connection  path. 

Another  similarity  between 
Infonet's  virtual  line-switched 
network  and  a  packet-switched 
network  is  the  routing  function 
performed  by  "switcher"  remote 
communications  concentrators 
(RCC).  Incoming  blocks  will,  in 
general,  contain  multiple  message 
segments  destined  for  different 
host  computers.  The  communica¬ 
tions  software  in  the  switcher 
RCC  performs  the  appropriate 
switching  for  these  message  seg¬ 
ments.  It  was  the  design  and  inte¬ 
gration  of  these  switchers  which 
facilitated  the  total  integrated 
network  capability. 

Separate  Routes 

To  provide  immunity  to  circuit 
and  modem  failures,  connections 
between  terminal  RCCs  and  swit¬ 
cher  RCCs  are  via  two  diversely 
routed  dedicated  circuits.  In 
general,  each  of  these  circuits 
operates  at  9.6  kbit  sec.  A  Codex 
hardware  biplexer  is  used  to 
derive  a  single,  logical  19.2 
kbit/sec  trunk  from  the  two 
physical  9.6  kbit,  sec  circuits. 

This  concept  provides  remote 
concert  trator-to-compu  ter  center 
transmission  at  19.2  kbit/sec 
while  increasing  overall  com¬ 
munication  network  reliability.  In 
the  event  of  a  failure  of  one  of  the 
links,  all  traffic  is  automatically 
diverted  to  the  other  link. 

If  network  load  is  not  excessive, 
such  a  failure  would  not  be 
perceptible  to  the  terminal  users. 
Under  high  network  load,  the  ter¬ 
minal  RCC  software  will  send 
delay  messages  to  bulk  terminals. 
This  will  have  the  effect  of  a  slight 
slowing  down  on  those  terminals 
connected  to  the  affected  terminal 
RCC:  conversational  terminals 
are  not  affected.  The  remainder  of 
the  network  is  totally  unaffected. 

To  further  insure  independence 
of  the  two  links,  Infonet  uses  one 
dedicated  voice-grade  circuit  with 
9.6  kbit  ,  sec  modems  and  one 
Dataphone  Digital  Service  (DDS) 
circuit  operating  at  9.6  kbit  sec- 
fin  areas  where  DDS  is  available). 

In  addition  to  providing  access 
to  any  host  computer  from  any 
point  on  the  network,  the  swit¬ 
chers  made  host  computer  addi¬ 
tion  a  straightforward  process. 
CSC  currently  operates  II  Univac 
1 1 08  computers  under  Infonet's 


proprietary  operating  system  at 
two  computer  centers  located  in 
Los  Angeles  and  Chicago. 

New  host  computers  located 
within  these  centers  can  be  inte¬ 
grated  into  the  network  within  a 
few  hours  since  there  is  no  depen¬ 
dence  upon  additional  common 
carrier  services.  In  addition,  I  108 
host  computers  located  at 
customer  sites  can  be  integrated 
with  the  provision  of  dedicated 
circuits  from  the  switcher  RCCs 


to  the  host. 

In  addition  to  the  increased  reli¬ 
ability,  the  upgrade  of  trunks  to 
19.2  kbit/sec  provides  the 
network  with  capacity-related  ad¬ 
vantages.  Using  logical  19.2 
kbit/sec  trunks  in  lieu  of  9.6 
kbit/sec  trunks  reduces  by  a  fac¬ 
tor  of  two  the  number  of  trunks 
terminal  RCCs  and  switcher 
RCCs  must  support. 

This  manifests  itself  in  a  savings 
in  RCC  core  space;  this  saving 


permits  additional  input  ports  to 
be  configured  and  allows  the 
network  to  meet  the  growing 
customer  demand  for  higher  speed 
terminals.  A  ty  pical  terminal  RCC 
supports  66  low-speed  and  18 
high-speed  ports. 

RCC  throughput  performance 
has  also  been  increased  with  the 
upgrading  to  19.2  kbit/sec  trunks. 
Prior  to  this  upgrade,  two  9.6 
kbit/sec  trunks  were  used.  Since 
each  call  was  assigned  to  a  specific 


circuit,  lower  circuit  utilizations 
were  realized  in  order  to  provide 
adequate  margin  for  additional  in¬ 
coming  bulk  terminal  calls. 

Performance  Monitoring 

As  an  integral  part  of  providing 
a  highly  reliable  network,  provi¬ 
sion  must  be  made  for  network 
performance  monitoring  and 
fault  isolation.  With  the  evolution 
to  the  more  complex  integrated 
( Continued  on  Page  S/26) 
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First  Class 
Permit  No.  1  53 1 
Ann  Arbor 
Michigan 


Business  Reply  Mail 

No  postage  stamp  necessary  if  mailed  in  the  United  States 


Postage  will  be  paid  by 


SYCOR 

Corporate  Offices 

Ann  Arbor,  Michigan  48104 


Attn:  MSm 


I'd  like  to  find  out  more  about  Sycor’s  field  engineering  capability 
and  its  full  line  of  distributed  data  entry  and  processing  equipment. 

□  Please  have  a  sales  representative  call. 

Send  me  information  on: 

□  Sycor  field  engineering 

l1  Svcor  distributed  data  entry  and  processing  equipment 

Name  lit  le 

Company  Phone 

Address 

City  State  /.ip 

Sycor  puts  computer  power  where  the  work  is. 
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Of  Headquarters  and  Divisions 


Nationwide  Net  Aids  Major  Mining  Firm’s  DP  Needs 


NEW  YORK  —  The  Anaconda 
Co.,  with  23,000  employees  in 
over  50  locations  around  the  U.S. 
has  data  procesing  requirements 
of  major  proportions.  When  each 
of  seven  major  divisions  has  its  in¬ 
formation  needs  added  to  those  of 
corporate  headquarters,  the  prob¬ 
lem  is  not  only  data  processing 
but  data  communications  as  well. 

Anaconda  meets  its  corporate 
and  divisional  DP  needs  through 
nationwide  communications 


facilities  featuring  four  major  in- 
house  host  computer  sites;  a  large 
number  of  remote  terminal 
systems,  including  key-to-disk  and 
remote  job  entry  terminals; 
computer-to-terminal  and  ter- 
minal-to-terminal  communica¬ 
tions,  which  allow  an  optimum 
mix  of  local  processing  and  use  of 
host  facilities;  and  innovative  use 
of  software. 

The  current  Anaconda  com¬ 
munications  networks  are  con¬ 


figured  around  the  following  host 
computers: 

•  IBM  370/135  in  Chicago, 
handling  the  Wire  and  Cable 
Division  and  New  York  corporate 
headquarters. 

•  IBM  360/50  in  Louisville, 
Ky.,  main  office  of  the  Aluminum 
Division. 

•  IBM  370/135  in  Butte, 
Mont.,  divisional  headquarters 
for  the  Montana  Mining  Division. 

•  RCA  Spectra  70/45,  Water- 


bury.  Conn.,  headquarters  of  the 
Brass  Division. 

•  In  addition,  the  company 
uses  outside  time-sharing  services 
for  processing  financial  planning 
data  and  on-line  computer-based 
message  switching. 

Connected  to  host  computers  by 
4,800  bit/sec  dial-up  lines  are  a 
variety  of  terminal  systems  from 
Data  100  Corp.  serving  several 
divisions. The  corporate  head¬ 
quarters  has  a  Data  100  Keybatch 


and  a  Model  78  remote  processing 
system.  The  Wire  and  Cable 
Division  has  the  following  Data 
100  terminal  systems: 

•  Batch  terminal  systems 
located  in  Greenwich,  Conn.;  La- 
Grange,  Ky.;  Tarboro,  N.C.; 
Muskegon,  Mich.;  Marion,  Ind.; 
Harrisonville,  Mo.;  Eden,  N.C.; 
and  Lexington,  S.C. 

•  Keybatch  systems  located  in 
Sycamore,  Ill.;York,  Penn.;  and 
Overland  Park,  Kan. 

The  headquarters  office  of  the 
Uranium  Division  in  Denver, 
Colo.,  uses  a  Data  100  remote 
batch  terminal  system. 

The  New  York  office  developed 
the  salaried  payroll,  savings  plan 


The  addition  of  a  remote  termi¬ 
nal  system  has  greatly  extended 
the  operation  of  Anaconda  Co.’s 
New  York  headquarters. 

and  personnel  applications  for  di¬ 
visional  use  and  also  provides 
special  jobs  for  individual 
divisions.  Each  division  maintains 
the  master  files  for  its  administra¬ 
tive  and  financial  data  at  a  host 
computer  site,  with  the  remote  ter¬ 
minals  used  for  input. 

Some  data  is  consolidated  and 
forwarded  to  the  New  York  site, 
which  performs  off-line  and  on¬ 
line  editing  through  the  terminal 
systems.  The  New  York  terminal 
system  can  query  its  host  com¬ 
puter  site  to  determine  whether 
changes  in  data  submitted  are 
valid,  compared  against  master 
files  maintained  at  the  host  site. 

For  most  major  jobs,  edits,  up¬ 
dates  and  corrections  are 
transmitted  to  the  host  computer 
site,  where  the  master  files  are  up¬ 
dated  and  the  reports  are 
generated. 

Financial  data  is  transmitted 
directly  from  the  divisions  and 
corporate  headquarters  to  an 
outside  time-sharing  service.  The 
data  is  then  massaged  from  termi¬ 
nals  in  New  York  and  the  reports 
printed  out  there  on  terminals  or 
a  printer.  From  there,  the  reports 
are  made  available  to  manage¬ 
ment. 

The  New  York  site  also  does  a 
number  of  large  remote  process¬ 
ing  jobs  for  the  corporation. 
Among  these  are  pension  mail¬ 
ings,  which  require  printing  9,000 
to  10,000  checks  with  envelopes 
and  labels,  and  employee  savings 
plan  statements.  Such  jobs  run  un¬ 
der  RPG  and  IBM  2780  emula¬ 
tion  with  master  files  sent  to  New 
York  from  the  host  locations. 

The  Anaconda  system  permits 
considerable  communications 
flexibility,  according  to  Joseph  P. 
Ferrugio,  manager,  corporate 
systems  and  processing.  For  ex¬ 
ample.  the  New  York  remote  pro¬ 
cessing  system  may  communicate 
directly  with  other  terminals  of 
(Continued  on  Page  S/27) 


Sycor  introduces 
the  in-between  machine. 


More  capacity  than  a  stand¬ 
alone  intelligent  terminal. 
More  economy  than  a 
mini-computer. 

It’s  the  new  Sycor  Model  410.  A 
data  entry  and  processing  system 
that  combines  the  editing  capa¬ 
bilities  and  price  of  an  intelligent 
terminal  with  the  file  and  proc¬ 
essing  power  of  larger,  more 
sophisticated  mini-computer 
systems. 

That  means  you  can  store  and 
manipulate  data  where  the  work 
is.  Economically.  For  report  gen¬ 
eration,  file  listings,  post  data 
entry  editing  and  file  mainte¬ 
nance.  And  you  can  perform  these 
tasks  faster  than  ever  before,  be¬ 
cause  they’re  done  at  the  source, 
instead  of  on  your  large,  central 
computer. 

Cobol  means  processing 
clout. 

The  Sycor  400  series  of  distrib¬ 
uted  data  entry  and  processing 
systems  is  now  available  with 
Cobol  capability.  At  no  extra  cost. 
So  while  you’re  doing  Cobol  proc¬ 
essing,  remote  job  entry  and  file 
maintenance  in  the  background, 
concurrent  operations  such  as  in¬ 
telligent  data  entry  and  inquiry/ 
response  can  be  performed  in  the 
foreground.  You  save  time  by 
processing  more  data  faster.  And 


you  save  money,  by  getting  mini¬ 
computer  processing  power  at  a 
stand-alone-terminal  price. 

$600  per  month  means  more 
dollar  power. 

You  can  lease  a  Model  410  directly 
from  Sycor  for  one  year  for  only 
$600  per  month.  And  you  get  a 
lot  for  your  money. 

•  2.5-million-character  disk 

•  40k  bytes  of  random-access 
memory 

•  display  station  with  typewriter 
or  keypunch  keyboard 

•  binary  synchronous  communi¬ 
cations  (1200-4800  bps) 

•  60-cps  bidirectional  printer 

•  fast  maintenance  response  from 
one  of  our  100  service  centers 

Sycor  flexibility  lets  you  tailor 
a  Model  410  to  meet  your  spe¬ 
cific  requirements.  Choose  from 
three  additional  speeds  of  printers 
(120,  180  cps  and  300  1pm),  up 
to  64k  bytes  of  memory,  5  or  10 
million  characters  of  fixed-disk 
storage  and  cassette  or  flexible 
disk  interchange. 


The  400  series  lets  you  grow 
where  you  need  to. 

The  Sycor  410  and  the  Sycor  440 
(a  clustered  system  with  up  to 
eight  CRTs  and  20  mb  of  storage) 
let  you  distribute  processing 
power  across  your  network  with¬ 
out  under-  or  overequipping  a 
branch  site.  The  result  is  cost- 
effective  distributed  data  entry 
and  processing.  At  all  locations. 

All  Sycor  systems  are  compati¬ 
ble,  too.  There's  no  retraining  of 
operators  or  reprogramming  re¬ 
quired  when  it’s  time  to  upgrade 
the  system  at  a  specific  location. 
That  means  the  cost  of  growing  is 
kept  to  a  minimum. 

Get  all  the  particulars. 

To  learn  more  about  all  the  ways 
the  Sycor  Model  410  can  stretch 
your  data  processing  dollar  and 
increase  the  processing  power  of 
your  remote  locations,  send  in  the 
reply  card  today.  Or  call  the  Sycor 
office  nearest  you.  You'll  find  it 
in  the  Yellow  Pages  under  “Data 
Processing  Systems!’ 


Sycor  puts  computer  power  where  the  work  is. 

SYCOR 
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Net  Relies  on  Information  Transmission 
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DATA  COMMUNICATIONS  NETWORKS 


Iowa  Bank  Chain  Offering  Paperless  EFT  to 


DF.S  MOINES.  Iowa—  Pa¬ 
perless  electronic  funds  transfer 
networks  are  more  than  just  a 
concept  with  Brenton  Banks, 
Inc,  The  bank  chain  has  had  an 
PIT  network  operating  since 
February  which  relies  almost 
totally  on  the  transmission  of  in¬ 
formation  instead  of  paper  re¬ 
cords. 

"All  of  the  other  approaches  I 
know  of  retain  paper  somewhere 
in  the  process,"  according  to 


James  Fogt,  Brenton's  controller. 
“At  the  least,  they  require 
customers  to  sign  withdrawal  or 
deposit  slips  or  both. 

"I'm  not  speaking  here  of 
automated  teller  machines,  which 
we  also  incorporate  in  the  system, 
but  of  banking  terminals  in  retail 
establishments.  And  I'm  not  talk¬ 
ing  about  savings-and-loan  ap¬ 
plications  that  don't  have  to 
worry  about  checks,  although 
even  those  revert  back  to  paper 


when  they  get  to  the  proofing 
stage,"  he  noted. 

“Our  FFT  is  completely  paper¬ 
less,  yet  it  has  a  built-in  audit 
trail  —  and  that  does  depend  on 
paper  —  which  our  own  auditors 
and  those  of  others  say  is  “ex¬ 
cellent." 

Known  as  “Iowa's  First  Family 
of  Banks,"  Brenton  Banks  was 
organized  in  1948  as  the  state's 
first  resident,  multibank  holding 
company.  Today  its  17  affiliated 


banks  have  42  locations  in  27 
cities  and  towns. 

Although  the  Brenton  EFT 
network  is  designed  to  run  with  a 
64K  NCR  Century  101  computer, 
the  holding  company  elected  to  in¬ 
stall  a  96K  Model  151  with  two 
tape  drives  and  two  disk  drawers, 
the  latter  capable  of  storing  29M 
characters  of  information.  NCR 
279  terminals  are  linked  to  the 
CPU  by  private  phone  lines. 

Fogt  said  22  stores  were  ready 


The  Silent  700 
Model  733  ASR 

twin-cassette 
data  terminal. 

Big  systems  performance 
at  a  small  systems  price. 


As  a  small  systems  peripheral 
and  I/O  console,  the  Silent 
700 ®  model  733  ASR  offers  the 
best  price/performance  value 
in  the  industry  today. 

Consider  how  these  hard- 
to-match  features  can  boost 
the  cost-effectiveness  of 
your  minicomputer  or  micro¬ 
processor  system. 

Cassette  Input 

Along  with  proven  Silent 
700  features  such  as  30-cps 
printing,  virtual  quietness  and 
reliability,  the  733  ASR  offers 
twin  tape  cassette  drives 
for  low-cost  data  storage, 
software  loading  and  off-line 
data  editing. 

Typically,  you  can  store  up 
to  288,000  characters  per 
two-track  cassette. 

Data  Editing 

Additionally,  you  can  use 
block  or  character  editing 
combined  with  high-speed 
tape  duplicating  and  fast 
file  search. 


Binary  Object  Output 

A  binary  data  option  allows 
output  of  8-bit  binary  object 
code  onto  cassettes  after 
source  code  assembly. 

A  Small  Systems  Price 

The  Model  733  ASR  lists  for 
$2895*  quantity  one  including 
printer  and  twin  cassettes. 
The  OEM’s  price  is  even  more 
attractive. 

You  can  pay  less  but  would 
get  a  lot  less.  You  can  also  pay 
more.  But  why  do  it  when  you 
have  storage,  editing,  print¬ 
ing  and  keyboard  all  in  one 
attractive  package  at  an 
affordable  price? 

To  arrange  a  demonstration 
with  your  system  call  your 
nearest  TI  office  listed  below. 
Or  write  Texas  Instruments 
Incorporated,  P.  0.  Box  1444, 
M/S  784,  Houston,  Texas 
77001.  Or  call  Terminal 
Marketing  at 
(713)  494-5115, 
extension  2124. 

*U.S.  domestic  price. 


Texas  Instruments 

INCORPORATED 


Arfenglon  VA  [703}  527  2800  •  Atlanta  GA  (404)  458  7791  •  Boston,  MA  (617  )  890  7400  •  Chartotte  NC  (704)  333  1519  •  Chicago,  11  (312)  671  0300  •  Clark.  NJ  (201)  574  9800  •  Cleveland  OH  (216)  464  2990  -  Costa 
Mesa  CA  (714)  540  7311  •  Dallas  IX  (214)  238  5318  •  Dayton,  OH  (513)  253  6128  •  Denver,  CO  (303)  751  1780  •  Detroit,  Ml  (313)  353  0830  •  El  Segundo,  CA  (213)  973-2571  •  Ft  Lauderdale,  FL  (305)  733  3300  • 
Hamden  Cl  (203)  28!  0074  -  Houston,  TX  (713)  494-5115  •  Indianapolis,  IN  (317)  248  8555  •  Milwaukee,  Wl  (414)  475  1690  •  Minneapolis.  MN  (612)  835-5711  •  Mobile,  AL  (205)  471  1435  •  New  York.  NY  (212)  682  1690 

•  Orlando,  FL  (305)  644  3535  •  Philadelphia  PA  (215)  628  3434  •  Phoenix.  A2  (602)  249-1313  •  Pittsburgh,  PA  (412)  771  8550  •  Rochester,  NY  (716)  461  1800  •  San  Francisco,  CA  (415)  392-0229  ■  Seattle  WA  (206) 
455  1711  •  St  Louis.  M0  (314)  569  0801  •  Sunnyvale  CA  (408)  732  1840  •  Amstelveen,  Holland  020/473  391  •  Bedford.  England  0234  67466  •  Beirut.  Lebanon  452010  •  Brussels.  Belgium  733.96.24  •  Cheshire  England 
061  442  8448  •  Copenhagen,  Denmark  01/91.74  00  •  Essen,  Germany  0201/20916  •  Frankfurt,  Germany  0611/39/90/61  •  Freising,  Germany  08161/801  •  Helsinki,  Finland  90-408  300  •  Madnd,  Spam  675  2162  •  Milan  Italy 
02  688  8051  •  Montieal,  Canada  (514)  341  5224  •  Munich,  Germany  089/32.50.11  •  Nice,  France  (93)  20.01.01  •  Osaka,  Japan  06  304-9300  •  Oslo,  Norway  02  68.94,87  •  Pans.  France  (1)  630-2343  •  Rome  Italy  839.4792 

•  Slough,  England  0753  33411  •  Stockholm,  Sweden  08/236480  ■  Sydney.  Australia  831  2555  •  Tokyo.  lapan  (03)  402  6181  •  Toronto,  Canada  (416)  889-7373  •  Vancouver,  Canada  (604)  689-8017, 
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Customers 

for  terminal  installations,  but  16 
were  selected  to  launch  the 
network.  They  are  located  in  Des 
Moines,  Cedar  Rapids.  Marshall¬ 
town,  Vinton,  Perry,  Jefferson.  In- 
dianola  and  Waukee. 

In  addition,  teller  terminals  were 
installed  in  four  banks:  Fidelity 
Brenton  Bank  and  Trust  Com¬ 
pany  in  Marshalltown,  Jefferson 
State  Bank,  Warren  County  Bank 
and  Trust  Company  in  Indianola 
and  Northwest  Brenton  National 
Bank.  The  banks’  use  of  these  ter¬ 
minals  is  largely  experimental, 
Fogt  said. 


Transactions  Climbing 

The  first  issuance  of  personal 
identification  numbers  (PINs)  and 
plastic  cards  covered  80%  of  the 
potential  customers.  Based  on  this 


The  customer  enters  his  four¬ 
digit  PIN  at  the  supermarket 
courtesy  counter. 


number  of  cards,  Fogt  said, 
transactions  have  shown  a  steady 
climb  of  20%  each  month  since  the 
beginning. 

Advertised  as  “Shop  ‘n’  Teller,” 
the  Brenton  approach  is  simple 
and  straightforward  for  customer 
and  merchant  alike,  according  U> 
Gene  Ketchmark,  systems 
manager  for  the  Brenco  Automa¬ 
tion  Center,  Inc.,  which  maintains 
the  bank’s  data  base.  Ketchmark 
explained  how  the  system  works: 

Having  given  the  store  employee 
his  card  for  entry  into  the  termi¬ 
nal,  the  customer  enters  his  four¬ 
digit  PIN,  using  the  10-key  pad  of 
the  terminal  at  the  supermarket 
courtesy  counter.  He  then  tells  the 
store  employee  the  transaction  he 
desires  —  withdrawal  from  or 
deposit  to  a  checking  or  savings 
account.  (The  system  can  be  adap¬ 
ted  for  charge  cards,  too,  but  this 
function  is  not  presently  being  ac¬ 
tivated.) 

The  store  employee  then  indexes 
his  operator  number,  the  code  for 
the  transaction  and  its  amount. 
The  computer  verifies  the  PIN 
and  account  information  and  ap¬ 
proves  any  transaction,  Ket¬ 
chmark  said. 

For  cash  withdrawals,  each  bank 
sets  its  own  limitation,  he  noted, 
usually  $100  in  any  24-hour 
period,  with  automatic  resets  for 
weekends.  The  bank  can  vary  the 
amount  for  individual  accounts 
and  can  also  determine  for  each 
account  how  much  of  a  deposit 
may  be  credited  for  instant 
clearance.  The  merchants  have 
discretion,  too,  for  restricting  cash 
disbursements  to  hold  down  the 
amount  of  cash  they  must  keep  on 
(Continued  on  Page  S/20) 


Which  way  is  up? 


In  business  data  processing, 
it  depends  on  who  you  ask. 


As  corporate  data  bases  grow 
ever  larger,  many  data 
processing  managers  are 
striving  to  free  central 
computer  processing  capacity 
for  use  in  exploiting  the 
opportunities  a  larger  data 
base  presents.  As  youd  expect, 
each  hardware  manufacturer 
proposes  a  different  solution  to 
this  workload  reduction 
problem. 

At  Four-Phase,  we  believe  the 
most  promising  solution  to  be 
distributed  processing . . . 
maintaining  local  records 
locally  and  passing  only  data 
necessary  to  corporate 
planning  and  control  upward  to 
the  central  computer.  We’ve 
been  building  distributed 
processing  networks  since 
1969,  and  our  product  line  is 
designed  to  permit  their 
implementation  in  a  planned 
sequence  of  rational, 
cost-efficient  steps. 

This  sequence  begins  with  the 
replacement  of  existing  IBM 
3270  displays,  keypunches  or 
remote  batch  terminals  with 


compatible  Four-Phase 
systems  at  a  few  key  sites.  On 
these  pilot  installations, 
field-proven  software  speeds 
the  implementation  of  local 
transaction  processing,  local 
data  base  management,  report 
generation  and  communication 
with  the  central  computer. 

Production  systems  are  then 
installed  at  the  remaining 
network  locations.  Because  the 
Four-Phase  product  line  is 
hierarchical  in  organization, 


each  distributed  processing 
site  can  be  equipped  with  a 
system  configured  to  its  precise 
workload  and  communications 
requirements. 

Once  the  basic  distributed 
processing  network  is  on-line, 
a  stratified  network  structure 
(with  geographically 
distributed  files  and  display 
access  at  branch,  district  and 
regional  offices)  is  slowly 
evolved  to  “tune”  operations 
to  measured  processing  and 
communications  volume. 

Thus  the  network  evolves 
along  an  orderly  growth  path 

. . .  a  process  made  possible 
by  Four-Phase  hardware, 
software,  systems  engineering 
and  maintenance  support 
developed  and  proven  over 
seven  years  for  the  present  era 
of  distributed  processing.  For 
further  information,  contact 
your  local  Four-Phase  office  or 
Four-Phase  Systems 
19333  Vallco  Parkway 
Cupertino,  CA  95014 
408-255-0900 


Four-Phase  Systems. 
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Iowa  Banks’  Paperless  EFT  Network 
Relies  on  Accurate  Data  Transmission 


(Continued  from  Page  S/18) 
hand 

When  the  transaction  is  com¬ 
pleted,  the  terminal  imprints  a 
customer  receipt  which  records 
each  step  and  includes  an  identify¬ 
ing  terminal  number.  This  is  one 
portion  of  the  paper  audit  trail. 
The  other  is  the  terminal's  locked- 
in  journal  tape,  which  duplicates 
the  information  on  the  receipt, 
Ketchmark  explained. 

At  the  computer,  however,  the 
transaction  is  recorded  on  both  a 
magnetic  disk  pack  and  magnetic 
tape.  At  6  p.m.  each  working  day, 
the  data  on  tape  is  transferred  for 
input  to  the  Brenco  Automation 
Center's  main  computer  where  the 
master  records  are  maintained. 

EFT  activity  is  posted  first, 
followed  by  conventional  paper¬ 
work.  This  way,  the  validity  of  an 
EFT  withdrawal  is  ensured,  he 
said.  The  only  item  that  can  be 
returned  is  one  written  on  paper. 
And  bank  officers  have  the  option 
of  reversing  such  an  item  when  the 
scan  the  computer's  exception 
report  the 'next  morning. 

“Unlike  the  situation  with  con¬ 
ventional  paper  checks,  the 
merchant  can't  lose,”  Ketchmark 
emphasized.  “The  bank,  via  the 
computer  through  the  terminal, 
has  told  him  the  withdrawal  is 
good  and  he  receives  immediate 
credit  in  his  account." 

Catching  Errors 

What  if  there's  a  malfunction 
due  to  either  hardware  or  software 
failure?  Ketchmark  readily 
acknowledged  this  is  possible.  He 
pointed  out,  in  fact,  that  the 
debugging  of  computer  programs 
doesn’t  prove  they're  error-free;  it 
merely  shows  they  work.  The 
chance  for  error  still  exists. 

But  the  Brenton  system  guards 
against  such  a  possibility,  however 
slim,  going  without  detection  and 
correction,  he  added.  The 
customer  has  his  receipts  which  he 
can  compare  with  the  entries  on 
his  monthly  statement.  And  the 
merchant  has  his  journal  tape  for 
comparison  against  the  com¬ 
puter’s  daily  computation  of  his 
debits  and  credits. 

In  a  similar  fashion,  electronic 
notations  of  transfer  for  interbank 
settlements  are  also  protected.  If 
there  is  a  discrepancy,  it  can  be 
traced  back  to  a  specific  terminal 
and  a  single  transaction. 

“Nor  can  a  customer  sit  at  home 
and  manufacture  bogus  receipts,” 
the  systems  manager  continued. 
“Before  any  ‘correcting'  transfers 
would  be  authorized,  the  notation 
of  data,  transaction  number  and 
time  on  the  receipt  would  have  to 
agree  with  those  on  the  terminal 
tape.” 

Today,  the  customers  of  any 
participating  Brenton  Banks'  af¬ 
filiate  may  use  the  EFT  system 
because  the  common  data  base  is 
maintained  by  Brenco  Automa¬ 
tion  Center.  By  March  1,  under 
provisions  of  a  law  passed  by  the 
Iowa  legislature,  any  customer  of 
any  ot  the  state's  660  banks  must 
be  able  to  use  any  retail  terminal, 
regardless  of  which  bank  installed 
it. 

The  new  law  will  be  put  into  ef¬ 
fect  by  Iowa  Transfer  System, 
Inc.,  a  corporation  formed  by  the 
state's  banks.  Dial  Financial 
Corp.  of  Des  Moines  was  hired  to 
develop  the  interconnection  for 
the  different  data  bases. 


While  the  use  of  Brenton's  “fin¬ 
gertip  banking,”  may  be  more 
convenient  than  writing  and 
cashing  a  paper  check,  develop¬ 
ment  of  the  system  was  quite 
another  story.  To  begin  with,  Fogt 
related,  the  organization  went 
through  months  of  frustration 
with  vendor  selection. 

“We  did  not  consider  it  feasible 
to  do  the  job  ourselves.  That 
would  have  taken  two  or  three 
years  and  we  wanted  to  get  mov¬ 


ing  immediately.” 

Finally  Brenton  contacted  NCR, 
Fogt  said.  The  company  sent  a 
team  of  systems  experts  to  Des 
Moines.  After  determining  that 
NCR’s  existing  packages  couldn't 
be  successfully  modified  because 
they  used  paper  in  the  processing, 
work  was  begun  on  writing  new' 
programs. 

This  occurred  in  May  1975.  By 
July,  Brenton  executives  were 
(Continued  on  Page  S/26) 


The  store  employee  indexes  her  operator  number,  the  code  for  the 
transaction  and  its  amount. 


Today,  the  economics  of  distributing  computer  power  to  the  source  of  data  is  well 
accepted.  But  the  key  to  success  is  simple-to-use  software ...  so  your  branch  office 
clerk  can  really  use  it  —  not  just  operate  it!  ENTREX  excels  in  making  complex 
computer  functions  seem  easy.  We  have  done  it  for  years.  We  use  the  power  of  the 
computer  to  help  the  programmer  and  the  operator. 

Each  member  of  the  600  Series  family  is  an  optimum  blend  of  power,  state-of-the- 
art  hardware  and  field-proven  software.  The  hardware’s  compatibility  provides 
for  future  growth,  allowing  you  to  pay  only  for  what  you  need  today.  All  of  the 
600  Series  systems  use  identical  software.  Family  members  are  distinguished  by 
hardware  features,  as  follows: 

600/20,  670KB  Disk,  1  Terminal 
600/30,  4.8MB  Disk,  8  Terminals 
600/50,  264MB  Disk,  16  Terminals 
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After  Its  Acceptance 

Where  Can  RetailersTake  POS  for  Guaranteed  Rewards? 


By  Dan  A.  Barnes 

Special  to  Computerworld 

Now  that  the  initial  benefits  of 
point-of-sale  (POS)  terminals  and 
networks  are  accepted  by  a 
majority  of  the  retail  community, 
where  does  the  retailer  go  from 
here? 

There  is  one  certainty  —  he 
won’t  go  anywhere  until  assured 
of  a  good  return  on  any  further  in¬ 
vestment. 

For  example,  when  a  retailer 


who's  been  capturing  data  on 
punched  paper  tape  and  using  an 
on-line  credit  authorization 
system  replaces  this  system  with 
an  electronic  POS  system,  he  is  ac¬ 
tually  duplicating  some  of  the  ca¬ 
pability  and  benefits  he  already 
enjoys. 

Additional  Payoff 

Investment  in  any  new  system 
must  offer  an  additional  payoff. 
This  could  be  better  customer 


service,  faster  and  more  accurate 
data  capture  and  processing  or 
reduction  in  operating  expenses. 
Or  it  could  be  regarded  as  in¬ 
creased  flexibility  to  automate  and 
integrate  other  areas  of  retail 
operations  and  applications  made 
possible  by  POS. 

The  anticipated  length  of  life  of 
any  new  system  is  particularly  im¬ 
portant  in  today’s  uncertain,  yet 
rapidly  evolving  technological, 
economic  and  regulatory  environ¬ 


ment.  Generally,  a  retailer  expects 
a  two-  to  five-year  tangible  return 
on  investment,  in  combination 
with  an  eight-  to  12-year  useful 
systems  life.  Thus,  the  trade-offs 
between  prior  system  investment 
versus  new  are  very  important. 

Retailers  who  have  installed 
POS  systems  in  the  past  five  years 
are  likely  to  keep  their  initial 
equipment  in  place  for  another 
three  years.  Any  investment  in 
new  systems  will  probably  happen 


I 

with  ENTREX’S  600  Series 
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Our  new  600  Series  family  is  not  only  simple,  it  has  all  of  the  processing  power 
you  want  to  distribute: 

DATA  BASE  MANAGEMENT  —  ISAM  or  sequential  files;  data  independence 
without  data  redundancy. 

TRANSACTION  PROCESSING  AND  BATCH  PROCESSING  with  our  virtual 
memory  operating  system,  both  foreground  and  background  are  multi-tasked 
simultaneously. 

FULL  DATA  COMMUNICATIONS  with  batch  oriented  (2780,  3780,  3741,  etc.) 
and  transaction  oriented  (3270)  emulators;  or  you  can  add  our  microprocessor 
controlled  terminal  and  printer  at  a  remote  location.  Configuration  flexibility  is 
the  key! 

DATA  CAPTURE  —  We  have  the  best,  ask  anyone . 

NETWORK  CONTROL  ,  our  Security  feature  offers  centralized  control  of 
important  programs  and  files  while  providing  remote  users  with  the  ability  to 
program  special  reports  .  .  .  easily. 

Remote  Computing  Power  with  Simplicity  —  That’s  what  we  call  “SOURCE 
DATA  PROCESSING”.  For  more  information  or  a  demonstration,  call  your  local 
Entrex  office  or  contact: 


ENTRE*-* 

168  Middlesex  Turnpike, 
Burlington,  Mass  01803 
(617)  273-0480. 


SERIES  600/50 


one  step  at  a  time,  on  an  applica¬ 
tion  basis,  as  well  as  by  store  loca¬ 
tion.  So  operating  and  com¬ 
munications  compatibility  with 
existing  systems,  plus  flexibility  to 
continue  working  and  be  updated 
for  the  next  eight  to  12  years  are 
key  considerations. 

The  retailer's  biggest  consider¬ 
ation  for  future  POS  systems  w'ill 
be  in  making  information  more 
useful  to  everyone  in  the  organiza¬ 
tion. 

More  useful  information  is  in¬ 
formation  that  helps  improve 
profits.  An  historical  example  is  a 
fashion-oriented  women’s  ready- 
to-wear  chain  with  stores  in  over 
70  cities.  Its  central  office  ex¬ 
ercised  control  over  buying  and 
inventory.  Sales  reports  by  SKU 

‘ The  POS  system  and 
equipment  users  are  look¬ 
ing  to  today  must  be  very 
adaptable  to  meet  grow¬ 
ing  and  changing  require¬ 
ments.  ’ 

members  were  assmbled  by  recap¬ 
ping  written  sales  slips  at  each 
store  and  then  sent  by  mail  to  the 
central  office  every  Saturday 
night. 

Three  experienced  buyers  placed 
all  merchandise  orders.  Over  the 
years,  they  became  experts  at  ex¬ 
trapolating  sales  information 
from  particular  stores.  They  knew 
if  a  specific  new  item  was  selling 
fast  in  a  certain  store  in  one  city, 
chances  were  it  would  also  sell  at 
similar  stores  in  other  cities. 
Orders  were  placed  immediately 
for  these  other  stores  while 
manufacturers  might  still  have 
available  stocks. 

That  use  of  information  was  the 
key  to  profits  for  this  retailer.  But 
retirement  of  one  buyer,  escalat¬ 
ing  labor  costs  of  the  system  and 
slower  mail  service  eventually 
forced  him  to  use  electronic  data 
collection  at  each  store,  plus  data 
communications  and  home  office 
computers  to  maintain  his  “com¬ 
petitive  edge.” 

This  example  shows  how  we 
should  strive  to  extend  the  useful¬ 
ness  of  electronically.generated  in¬ 
formation  today.  How  far  have  we 
come? 

How  Far  H  ave  We  Come? 

Early  computer  technology 
allowed  the  retailer  to  automate 
his  general  accounting  applica¬ 
tions,  enabling  him  to  receive  the 
reports  he  needed  for  improved 
financial  control. 

Batch-oriented  computer  pro¬ 
cessing  was  then  applied  to  the 
control  of  inventory.  The  addition 
of  punched  paper  tape  to  cash 
registers  in  1957  helped  the 
retailer  improve  his  merchandis¬ 
ing  mix  —  particularly  in  expand¬ 
ing  department/class  sales  in¬ 
formation  and  staple  stock  re¬ 
plenishment  applications. 

Then,  data  communications  of 
the  late  1960s  greatly  accelerated 
transmission  of  information  to  the 
central  computer.  It  also  reduced 
paper  flow  and  labor  content 
generated  by  transactions  and 
provided  more  timely  operating 
information. 

Today’s  technology  has  built  a 
new  platform  from  which  retailers 
can  generate  more  useful  informa- 

( Continued  on  Page  S/29) 
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New  Communications  Standards  Being  Developed 


(Continued  from  Cage  S/2) 
regarding  the  «a\  in  which  these  com¬ 
mands  and  responses  are  to  he  used  for 
various  applications  involving  different  ter¬ 
minal  and  link  configurations.  Consensus  is 
slow  to  achieve  because  of  the  mans  mem- 
hc's  who  must  all  he  satisfied  with  the  pro¬ 
posed  standard. 

IBM.  because  of  its  ability  to  act  unilater¬ 
ally  in  product  announcements,  has  an¬ 
nounced  its  own  Synchronous  Data  lank 
Control  (SDL(  )  procedure,  which  is  quite 
similar  to  UDI.C,  hut  not  full)  compatible 
at  present.  Some  other  vendors  such  as  Bur¬ 
roughs  have  announced  they  will  be  com¬ 
patible  with  SD1  (  .  ADC(  P  and  111)1. C. 
Digital  1  quipnrent  Corp..  on  the  other 
hand,  has  continued  to  pursue  its  own  link 
control  procedure  ( DDC \1  P)  w  hich  is  quite 
different  from  any  of  the  proposed  stan¬ 
dards. 

As  strong  vendor  participation  continues 
in  the  final  development  of  HDLC,  it  seems 


likely  that  a  standard  will  eventually  emerge 
that  will  be  implemented  by  most  of  the 
major  vendors. 

Packet  Switching 

One  of  the  most  dramatic  standards  devel¬ 
opments  in  the  last  few  years  was  the  adop¬ 
tion  of  Recommendation  X.25  by  the 
C(ll  I  at  its  quadrennial  plenary  assembly 
this  past  September.  Recommendation 
X.25  is  a  standard  for  interfacing  host  com¬ 
puters  to  public  packet-sw  itching  networks. 
It  includes  both  X.21  and  HDLC  in  the  ap¬ 
propriate  portion  of  the  standard  and  adds 
a  set  of  packet  formats  and  commands  and 
responses  for  setting  up  “virtual  calls"  and 
transferring  data  through  the  network. 

Agreement  on  such  a  worldwide  standard 
seemed  quite  remote  only  a  few  years  ago, 
and  it  was  not  until  the  major  packet¬ 
switching  carriers  around  the  world  got 
together  privately  that  a  consensus 
emerged.  The  standard  has  been  criticized 


by  some  as  lacking  in  certain 
features  —  notably  the  standard  does  not 
cater  to  the  "datagram"  service  —  but 
these  deficiencies  are  already  being  ad¬ 
dressed  by  proposals  to  add  to  the  stan¬ 
dard7 

The  key  point  to  note  about  X.25  is  that 
a  workable  solution  has  been  adopted 
which  averts  the  situation  of  multiple  in¬ 
compatible  interfaces  being  implemented 
by  carriers  in  each  country.  Thus,  it  will  be 
possible  for  computer  manufacturers  and 
software  houses  to  build  and  support  only 
one  interface  for  packet  switching. 

The  data  communications  area  is  a  very 
dy  namic  one  at  present  and  standards  will 
continue  to  evolve  to  keep  pace  with  the 
state  of  the  art.  Significant  developments  to 
look  for  over  the  next  few  years  are  the 
completion  and  large-scale  implementation 
of  work  already  begun,  such  as  HDLC;  ad¬ 
ditions  and  modifications  to  recently  adopt¬ 
ed  standards,  such  as  X.25;  and  the  initia¬ 


tion  of  new  work  in  areas  not  currently  ad¬ 
dressed,  such  as  end-to-end  protocols  be¬ 
tween  host  computers. 

The  lack  of  w  idespread  user  participation 
in  the  development  of  data  communications 
standards  (with  the  major  exception  of  the 
Federal  government)  is  unlikely  to  change, 
although  some  users  may  finally  begin  to 
recognize  their  interest  in  these  issues.  User 
participation  is  certainly  welcome  on  all 
standards  committees. 

Colton  is  a  computer  specialist  with  the  In¬ 
stitute  for  Computer  Science  and  Technology 
at  the  Sational  Bureau  of  Standards. 

Value-Added  Net 
Serves  Many  CPUs 

( Continued  from  Page  S/3) 
host  on  any  schedule.  For  instance,  if  a 
customer  normally  runs  accounting  from  a 
terminal  at  three  o'clock  in  the  morning, 
this  can  be  automated. 

In  1977,  we  will  be  deploying  Tymnet  II. 
In  the  current  network,  if  a  line  or  node 
goes  out,  the  circuits  over  that  line  are 
broken  and  the  user  has  to  log  in  again.  In 
the  new  network,  the  circuits  will  be  rebuilt 
with  no  loss  of  data  or  inconvenience  to  the 
user. 

Circuit  routing  will  be  more  sophisticated. 
For  instance,  given  a  choice  between  a  50 
kbit/sec  satellite  line  and  a  4,800  bit/sec 
land  line,  the  supervisor  will  route  a  remote 
job  entry  user  over  the  satellite  to  get  the 
bandwidth.  A  low-speed  interactive  user 
will  get  the  land  line  to  avoid  the  satellite 
delay. 

A  message-switching  service  of  very  high 
quality  and  reliability  will  be  provided.  In 
addition  to  the  features  provided  by  con¬ 
ventional  message-switch  services,  this  will 
provide  low-cost  on-line  editing,  message 
transfer  to  host  computers  and  interface  to 
all  terminal  types  supported  by  Tymnet. 

Touch  Tone  input  with  voice  answer-back 
will  appear  sometime  during  1977.  We  will 
be  compatible  with  the  Transaction  series 
of  telephones  except  for  the  referral  mecha¬ 
nism. 

In  Tymnet  I,  the  software  for  a  node  has 
to  be  loaded  by  someone  on  site,  typically 
from  a  magnetic  tape  cassette.  A  bug  in  this 
software  can  bring  the  node  down.  In  Tym¬ 
net  II,  software  is  loaded  remotely.  Un¬ 
debugged  software  can  run  in  partitions 
without  endangering  the  node.  Debugging 
can  be  done  remotely.  This  is  important  for 
providing  quick  response  to  customer  in¬ 
terfaces. 

Finally,  the  variety  of  terminals  and  line 
disciplines  will  continue  to  expand.  We  in¬ 
tend  to  continue  our  philosophy  of  support¬ 
ing  these  things  in  the  network  and  shield 
the  host  computer  from  their  incom- 
patabilities  as  much  as  possible. 

Tymes  is  general  group  manager,  network 
services  and  products  at  Tymshare, 
Cupertino,  Calif. 

Phone  Net  Mainstay 
Of  Communications 

(Continued  from  Page  S/8) 
vided  three  common  types  of  conditioning 
(types  Cl,  C2  and  C4)  giving  successively 
higher  quality  circuits  at  increasing 
monthly  costs.  There  are  other  C  grades  of 
conditioning  for  specialized  or  military  ap¬ 
plications. 

Bell  recently  introduced  a  type  D1  con¬ 
ditioning  for  two-point,  9,600  bit/sec 
service.  It  should  not  be  thought  of  as  being 
better  than  C4.  Type  Dl  conditioning  is  ac¬ 
complished  primarily  by  facility  selection 
rather  than  adding  equalizers,  and  it  also 
concentrates  on  other  parameters  more 
pertinent  to  9,600  bit/sec  transmission  than 
attenuation  and  delay. 

Reagan  is  managing  editor  of  Datapro 
Communications  Group.  This  article  was 
taken  from  reports  published  by  Datapro 
Research  Corp.,  Delran,  N.J. 


ATM 

Designed  for  the  user,  priced  for  the  bank. 


Before  you  buy  ATM  equipment  that  puts 
your  customers  off,  we’d  like  to  show  you  a 

better  way. 

The  INCOTERM®  way. 

INCOTERM  presents  a  whole  new  generation 
of  Automatic  Teller  Machines  for  banks  and 
financial  institutions.  They’re  all  designed  by 
terminal  experts  expressly  to  meet  design 
criteria  established  by  financial  people  who 
have  evaluated  their  customer  service  needs. 

Those  criteria  include:  "lower  system  costs,’’ 

"increased  reliability,”  "improved  security,” 
and  "enhanced  family  compatibility." 

These  ATM  s  are  an  integral  part  of 
INCOTERM  s  Series  7000  that  includes  Teller 
Terminals,  AdministrativeTerminals,  and 
Back  Office  Equipment,  user  proven  in  leading 
financial  institutions. 

INCOTERM  is  a  thoroughly  experienced  spe¬ 
cialist  in  intelligent  terminals— with  installa¬ 
tions  throughout  the  world  in  a  wide  variety  of 

65  Walnut  Street,  Wellesley  Hills.  Massachusetts  02181  Telephone  (617)  237-2100 
Sales  and  customer  service  offices  in  major  cities  throughout  the  United  States  and  abroad 


challenging  applications.  Those  applications 
require  interface  with  the  real  world  of  busi¬ 
ness;  require  terminals  that  do  more  than 
simply  respond  to  a  central  computer. 

The  new  generation  ATM’s  were  designed  with 
human  factors  that  invite  customer  use  and 
stimulate  direct  interaction  with  customer 
accounts.  And,  they  are  priced  to  create  favor¬ 
able  "cost  per  transaction”  results.  Let  us 
show  you  the  better  way. .  .The  Intelligent 
Terminal  way. 


More  power 
to  your 
terminal. 


co/cr/^o&yQ  r/o/v 
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Configuring  Terminal  Networks 


Until  very  recently,  most  telephone 
operating  companies  would  not  allow  the 
intermixture  of  Bell  and  non-Bell  modems 
on  a  leased  telephone  circuit.  However,  new 
tariffs  are  being  considered  which  allow  in¬ 
termixture  of  Bell  and  non-Bell  modems. 

Although  the  telephone  companies  offer 
modems  for  most  traffic  and  signaling 
rates,  for  a  large  network  the  user  should 
certainly  investigate  capabilities  available  in 
non-Bell  equipment.  A  number  of  terminal 
devices,  especially  those  intended  for  loca¬ 
tion  at  the  point  of  sale,  have  modems  inte¬ 
grated  into  the  terminal. 

In  choosing  modems  there  are  several 
characteristics  which  tend  to  vary  from 
modem  type  to  modem  type  and  manufac¬ 
turer  to  manufacturer.  Some  of  these  char¬ 


We're  hungrier  than  IBM. 


You’ve  seen  this  kind  of  com¬ 
petitive  spirit  before  in  American 
business. 

Avis  versus  Hertz.  Volkswagen 
versus  Detroit.  And  now,  Wang 
versus  IBM.  Sure,  IBM  is  big.  But 
big  doesn't  mean  better. 

Wang  won’t  sell  you  an  off- 
the-rack  small  computer.  Wang 
actually  designs  a  system  to 
answer  your  problem.  Which  is 
why  our  systems  are  ingeniously 
simple  to  operate. 


In  short,  we'll  do  more  for  you 
than  IBM. 

Make  sure  Wang  is  one  of  the 
manufacturers  you  talk  to  for  stand 
alone  or  distributed  processing. 

Tear  out  this  ad  and  attach  your 
business  card  or  simply  fill  out  the 
coupon,  and  send  to:  Wang 
Laboratories,  Inc.,  Dept.  CW  1076, 
One  Industrial  Ave.,  Lowell,  Mass. 
01851.  (617)  851-4111. 

We’ll  do  more  for  you,  because 
we're  hungrier  than  IBM. 


I'd  like  to  know  just  how  much  hungrier  Wang  can  be 

Title 

Address 

Strafe  7ip 

(WANG) 

Small  computers.  cw  10/76 

Requires  Maximum  Planning 


(Continued  Jrotn  Page  S/4 ) 
should  be  placed. 

•  Two-wire  or  four-wire  facility. 

Although  the  service  offerings  and 
charges  vary  widely,  the  technical  consider¬ 
ations  are  generally  similar.  The  AT&T 
Tariff  260  covers  multidrop,  leased,  in¬ 
terstate  networks.  Although  intended  to 
define  the  characteristics  of  interstate 
services,  260  is  generally  adhered  to  by  local 
telephone  operating  companies.  The  tariff 
defines  the  characteristics  of  point-to-point 
and  multidrop  two-wire  and  four-wire 
leased-line  facilities. 

Although  Tariff  260  is  of  some  assistance 
in  defining  a  standard  that  is  used  from 
state  to  state,  most  multidrop  leased 
facilities  have  evolved  over  the  years  in  their 
technical  characteristics.  As  an  example,  it 
is  customary  in  four-wire  facilities  to 
dedicate  one  pair  to  transmit  and  one  pair 
to  receive.  There  is  no  standard  as  it  relates 
to  which  pair  is  which  when  the  drop  is  in¬ 
stalled. 

It  is  a  general  consideration  in  all  states 
that  non-telephone  company  terminal 
equipment  must  have  certain  characteristics 
in  order  to  function  with  the  rest  of  the  tele¬ 
phone  machinery. 

The  availability  of  multidrop  service  in  a 
particular  locale  is  generally  a  function  of 
the  bridging  equipment  available  in  the  tele¬ 
phone  central  office.  Although  to  a  com¬ 
puter  or  concentrator  it  may  really  appear 
that  a  circuit  has  20  or  30  terminals 
dropped  off  along  the  way,  electrically  each 
terminal  is  connected  point  to  point  to  a 
bridge  in  a  particular  central  office.  From 
that  bridge  all  the  signals  are  combined  into 
one  circuit  that  is  terminated  again  in  a 
point-to-point  fashion  at  the  user’s  com¬ 
puter  location. 

The  actual  copper  wire  is  generally  not  a 
factor  since  most  phone  companies  as  they 
install  new  cables  and  new  underground 
facilities  have  extra  cable  pairs  in  anticipa¬ 
tion  of  expansion.  If  the  telephone  com¬ 
pany  does  not  have  bridging  equipment  in 
the  central  office,  off-premises  bridges  may 
be  used  that  are  either  purchased  outright 
or  rented  from  the  telephone  company. 

These  bridges  may  be  used  to  extend  the 
capabilities  of  the  local  central  office  or  in 
lieu  of  multiple  drops  such  as  in  a  large  dis¬ 
count  store.  With  these  bridges  the  user 
may  request  the  telephone  company  to  in¬ 
stall  one  drop  and  then  connect  a  terminal 
at  each  checkout  lane  to  that  drop  via  the 
bridge. 

In  addition  to  bridges,  concentrators  and 
controllers  can  be  employed  to  reduce  com¬ 
munications  costs  and  provide  efficient  ter¬ 
minal  control.  Concentrators  may  be  of  the 
hard-wired  variety  and  do  nothing  more 
than  concentrate  several  low-speed  lines 
into  one  higher  speed  line. 

Another  type  of  concentrator  provides  in¬ 
telligence  in  the  form  of  polling,  message 
formatting  and  network  control.  The 
proper  choice  of  function  and  geographic 
placement  of  concentrators  can  produce 
enhanced  performance  and  lower  network 
operating  costs. 

Mixed  Modems 


acteristics  are  receiver  sensitivity,  clear  to 
send  time  and  carrier  detect  time. 

Modems  may  be  connected  to  terminals 
or  computers  via  an  industry  standard  EIA 
RS-232  plug.  Within  the  EIA  standard,  the 
definition  of  the  signals  at  each  of  the  25 
pins  in  that  plug  is  recorded.  As  with  any 
standard,  these  are  “almost  universally”  ac¬ 
cepted  uses  for  the  25  pins  in  the  connector. 

The  local  loop  portion  of  the  network  is 
sometimes  given  through  only  at  the  later 
stages  of  system  development.  There  are 
several  considerations  that  must  be  made  in 
defining  multidrop  configurations,  espe¬ 
cially  for  networks  of  any  size. 

Although  the  mileage  charge  and  the  drop 
charge  for  a  given  state  may  not  be  a  factor 
which  can  be  varied,  there  are  a  number  of 
alternatives  as  to  how  users  purchase  those 
(Continued  on  Page  S/24) 
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Planning  Needed  Now 


Users,  Not  Vendors,  Must  Shoulder  Reliability  Burden 


By  M.W  .  Green 

Special  to  C'omputerworld 

Data  transmission  capability  is  still 
largely  dependent  on  the  basic  facility  link¬ 
ing  the  originating  data  point  to  the 
terminating  data  point.  In  the  pioneer  days, 
these  were  telegraph  lines  and  human  relay 
stations.  Now  they  are  high-grade  tele¬ 
phone  circuits  and  even  satellite  links  with 
enough  electronic  gear  in  between  to  .scare 
Jules  Verne. 

The  point  is  that  the  actual  data  link  is 
and  will  be  the  critical  portion  of  a  data 
communications  network.  Its  presence  or 
absence  is  the  difference  between  being 
operational  and  not  being  operational. 

As  more  and  more  vendors  steadily  de¬ 
velop  data  transmission  equipment  and  in¬ 
tegrate  their  equipment  with  other 
manufacturers’  equipment,  diagnostics  of 


network  failures  become  less  and  less  prom¬ 
ising.  Clearly,  fault  isolation  in  a  multiven¬ 
dor  data  communications  environment  is 
an  industrywide  problem.  It  is  this  area  of 
concern  to  which  we  must  address 
ourselves. 

It  is  evident  that  we  can  no  longer  place 
the  responsibility  of  network  diagnostics  in 
the  hands  of  multiple  vendors.  If  we  are  to 
continue  expanding  our  networks  at  the 
current  pace,  a  large  portion  of  the  design 
must  be  emphasized  in  central  site  network 
diagnostics  and  control. 

The  ability  to  rapidly  pinpoint  inoperative 
equipment  in  the  network,  so  corrective  ac¬ 
tion  can  be  initiated  or  backup  procedures 
executed,  will  mark  the  difference  between 
a  fully  operational  network  and  one  that  is 
only  partially  available.  Highly  specialized 
devices  such  as  network  diagnostic  centers 


and  intelligent  modems  must  be  integrated 
into  the  network  to  provide  the  required  ca¬ 
pability. 

Early  planning  is  the  key.  Not  all  data 

‘It  is  evident  that  ive  can  no 
longer  place  the  responsibility  of 
network  diagnostics  in  the  hands 
of  multiple  vendors.  ’ 

communications  networks  require  the  same 
degree  of  reliability.  The  first  step  in  plan¬ 
ning  a  network  is  determining  the  amount 
of  reliability  required. 

If  it  is  absolutely  necessary  that  a  line  or 
group  of  lines  be  100%  operational,  then 
obviously  some  form  of  backup  is  required. 
This  can  be  accomplished  by  building  in 
network  redundancy  through  the  use  of 


Time  sharing  companies 
and  remote  terminal  users- 
Now  General  Electric  leases, 
installs  and  services  the 
vadic  1200 bps 
full  duplex  dial-up  modem... 
anywhere  you  need  it 


News  item  .  .  .  Vadic 
announces  that  General 
Electric  Instrumentation  & 
Communication  Equipment 
Service  will  lease,  install  & 
maintain  Vadic's  VA3400 
full  duplex  1200  bps  modem 
through  their  more  than  50 
terminal  service  locations. 


What  this  means 
to  time  sharing 
companies 

Now  you  can  offertrue 
full  duplex  1200  bps  service 
to  dial-up  customers 
without  worrying  about 
leasing,  installing,  or 
maintaining  the  modems. 
General  Electric 
Instrumentation  & 
Communication  Equipment 
Service  will  do  this  foryou. 
And  since  Vadic’s  miracle 
modem  uses  exactly  the 
same  line  discipline  as 
Bell’s  103,  you  can  change 
computer  port  speed  to 
1200  bps  in  minutes. 


will  be  able  to  offer  the 
lease/service  contract  on 
behalf  of  General  Electric 
for  the  user. 

With  Vadic’s  VA3400,  the 
miracle  modem  that  makes 


What  this  means  to 
remote  terminal  users 

Now  your  120CPS 
terminals  can  operate  at 
full  speed.  No  longer  do  you 
have  to  plod  along  at  30CPS 
or  live  with  inefficient  half 
duplex  operation.  Since 
your  data  will  flow  faster, 
your  phone  charges  may  be 
less  too.  Vadic’s  VA3400 
has  been  called  “the  most 
significant  advance  in 
modem  design  in  years.’’ 

How  General 
Electric’s 
program  works 

The  map  shows  that 
regardless  of  where  you’re 
located,  there's  an 
experienced  General 
Electric  technician  near 
you.  In  addition,  Vadic 
marketing  representatives 


it  easy  to 
pinpoint  problems, 
and  General  Electric’s 
experienced  service,  you 
just  can’t  lose. 


These  time 
sharing 
companies 
already  offer 
VA3400  service 

Applied  Data 
Research 

Bowne  Timesharing 
Computer  Network 
Corp.  (COMNET) 
Computer  Sciences 
Comshare 


Cyphernetics 
First  Data  Corp. 

General  Electric 
Interactive  Applications 
Interactive  Data  Corp. 
Interactive  Sciences 
National  CSS 
On  Line  Systems 
RAIR 

Standard  Information 
Systems 
Telenet 
Tymshare 

Now  you  know  the  story. 
So  move  up  to  full  duplex 
1200  bps  operation. 

Phone  or  write  Vadic  for  full 
details  or  mail  the  coupon 
today. 

1 


Mail  to  VADIC,  505  E.  Middlefield  Rd. 
Mountain  View,  Ca.  94043 

□  Send  info  on  VA3400 

□  Send  info  on  General  Electric 
Instrumentation  &  Communication 
Equipment  Service  program. 


□  Phone  me  at . 

Name _ 

Company _ 

Address _ 

City  _ 


.  State/Zip  . 


The  VA3400  -  Vadic  makes  it. 

General  Electric 


Member  of  IDCMA 


Ivadicl 


handles  it. 


505  E.  Middlefield  Rd., 

Mountain  View,  Ca.  94043 

(415)  965-1 620  TWX  (910)  379-6567 


G.E.  Instrumentation  and 
Communication 
Equipment  Service 


Vadic  -  the  world's  largest  independent  manufacturer  of  low  &  medium  speed  modems  —  over  100,000  delivered  to  date. 


backup  lines,  modems,  multiplexers,  termi¬ 
nals,  etc.  Needless  to.  say,  this  can  be  a  very 
expensive  proposition. 

An  alternative  approach  is  the  use  of 
limited  redundancy  in  conjunction  with 
central  site  diagnostics  and  remote  intelli¬ 
gent  modems.  These  systems  can  actually 
reduce  network  downtime  by  reducing  the 
amount  of  time  consumed  in  diagnosing 
problems.  In  many  cases,  it  is  possible  to 
detect  a  potential  problem  and  effect 
repairs  or  execute  backup  procedures 
before  a  downtime  occurs. 

These  systems  accomplish  this  feat  by 
allowing  a  single  individual  at  the  central 
computer  site  to  perform  a  multitude  of 
network  level  diagnostic  tests  without 
remote  site  operator  intervention.  These 
tests  include  level  measurement,  analog  and 
digital  loop-back  tests,  bit  error  tests  and 
protocol  monitoring. 

Problem  Isolated 

A  problem  can  be  isolated  to  a  malfunc- 
tional  unit  virtually  in  seconds  and  accurate 
information  can  then  be  passed  to  the  ven¬ 
dor  responsible  for  repairs.  This  approach 
eliminates  the  “finger  pointing”  generally 
associated  with  multivendor  installations. 

Obviously  one  cannot  simply  add  this  ca¬ 
pability  to  an  already  existing  network.The 
compatibility  requirements  of  the  network 
diagnostics  center  and  remote  equipment 
dictate  that  the  capability  be  designed  into 
the  network  at  the  beginning.  Generally  it 
is  not  necessary  to  install  the  central  site  di¬ 
agnostic  equipment  in  the  initial  installa¬ 
tion  phase;  however,  remote  site  equipment 
must  be  selected  to  allow  operational  com¬ 
patibility  with  central  site  diagnostic  equip¬ 
ment  in  the  future. 

Equipment  Expensive 

While  most  of  the  equipment  required  to 
perform  network  level  diagnostics  is  ex¬ 
pensive,  planned  integration  in  an  on-line 
network  can  prove  to  be  one  of  the  most 
cost-effective  measures  available  in  ensur¬ 
ing  the  reliability  of  the  data  communica¬ 
tions  network. 

We  are  currently  facing  the  onset  of  a  new 
data  communications  era.  With  the  advent 
of  electronic  funds  transfer,  more  people 
will  be  affected  by  computer-based  on-line 
data  communications  netwoks  than  ever 
before.  All  indications  clearly  point  out  that 
with  the  massive  volumes  of  data  and  dis¬ 
tribution  of  I/O  equipment,  network 
downtime  will  rank  high  as  one  of  the  most 
critical  factors  in  the  success  or  failure  of 
this  new  industry.  Now  is  the  time  for  plan¬ 
ning. 

Green  is  director  of  communications  with 
Financial  Data  Systems,  Inc. ,  St.  Louis,  Mo. 

Configurations  Need 
Maximum  Planning 

(Continued from  Page  S/23 ) 
facilities  from  the  telephone  company.  A 
clarification  of  Tariff  260  indicates,  for  ex¬ 
ample,  that  if  any  portion  of  a  network  is 
interstate,  the  entire  network  must  be  con¬ 
sidered  interstate.  This  interpretation  not 
only  may  result  in  lower  overall  network 
costs  because  of  the  FCC  control  of  in¬ 
terstate  tariffs,  but  may  also  provide  better 
service  since  that  allows  the  user  access  to 
AT&T  communications  experts  and 
engineers. 

Most  vendors  of  terminal  and  computer 
equipment  have  a  great  deal  of  expertise  in 
the  area  of  equipment  as  well  as  dealing 
with  the  local  telephone  company.  They 
generally  can  provide  the  user  the  best  im¬ 
mediate  information  on  how  to  begin 
network  planning. 

Looney  is  manager  of  systems  and  software 
development  for  terminal  systems  with 
Addressograph- Multigraph  Corp. 
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Shipper  Planning  Data  Links  From  Europe  to  New  York 


NEW  YORK  —  A  distributed  data  base 
system  utilizing  small  business  computers 
will  use  leased  lines  to  link  operations  cen¬ 
ters  in  four  European  port  cities  with  the 
home  office  of  U.S.  Lines  here  early  next 
year. 

Two  Wang  2200  computers  with  16K 
words  of  memory  each,  a  lOM-byte  disk 
drive  and  a  165  char. /sec  printer  have  been 
installed  at  U.S.  Lines’  offices  in  Hamburg, 
Germany;  Rotterdam,  The  Netherlands; 
Liverpool,  England;  and  Le  Havre,  France. 

In  each  location,  the  two  computers  have 
been  multiplexed  to  the  disk  and  are  cur¬ 
rently  being  used  in  a  stand-alone  mode. 
The  systems,  including  CRT  displays  and 
keyboards,  capture  and  edit  data  and  pro¬ 
vide  a  variety  of  reports  for  local  managers 
relating  to  vessel  manifests,  customer  in¬ 
voices  and  accounts  receivable. 

By  February,  the  Wang  systems  in  Ham¬ 
burg,  Liverpool  and  Le  Havre  will  begin 
transmitting  data  on  both  invoices  and 
vessel  manifests  to  the  system  in  Rot¬ 
terdam,  according  to  Frank  Keahon, 
manager  of  systems  development  for  the 
shipping  concern. 

U.S.  Lines  has  ordered  microprocessor- 
based  communications  controllers  from 
Wang  for  those  transmissions,  which  will  be 
made  over  dial-up  lines  approximately 
twice  each  week,  Keahon  said. 

Data  will  be  stored  on  disk  in  Rotterdam 
and  forwarded  via  leased  line  to  U.S.  Lines’ 
IBM  370/135  here  two  or  three  times  each 
week,  Keahon  explained. 

The  link  between  the  Wang  and  the  IBM 
computers  will  utilize  2,400  bit/sec  LSI-24 
modems  from  ICC/Milgo  and  will  employ 
standard  IBM  2780  bisynchronous  protocol 
running  under  Power/VS  communications 
software. 

No  Keypunched  Mail 

Thousands  of  documents  which  are  cur¬ 
rently  mailed  from  Europe  to  New  York 
will  be  edited  on  site  and  transmitted 
directly  to  the  home  office  mainframe 
through  the  2200  system,  according  to 
Keahon.  At  present,  the  data  received  by 
mail  must  be  keypunched  in  New  York,  but 
full  implementation  of  the  Wang  system 
will  eliminate  that  requirement,  Keahon 
said. 

“Besides  eliminating  redundant  key¬ 
boarding,  implementation  of  the  Wang 
system  will  enable  our  370  to  generate  out¬ 
bound  reports  that  will  be  useful  to  our 
managers  in  Europe  —  container  lists,  for 
example,”  he  added. 

“It  will  also  enable  us  to  automate  prepa¬ 
ration  of  our  European  manifests,  which 
run  as  long  as  400  pages  and  involve  as 
many  as  half  a  million  characters  of  data. 
Manifests  and  invoices  are  the  two  most  im¬ 
portant  documents  in  the  shipping  in¬ 
dustry,”  he  said. 

Howard  Mah,  project  leader  for  the  dis¬ 
tributed  data  base  system  in  Europe,  ex¬ 
plained  “it  takes  a  lot  of  data  to  prepare  in¬ 
voices  and  manifests,  but  once  that  in¬ 
formation  is  captured  we  can  make  a  lot  of 
use  of  it. 

“Right  now,  we  are  capturing  and  editing 
on  the  Wang  computers  about  60%  of  that 
data.  By  the  time  the  data  link  between 
Rotterdam  and  New  York  is  in  operation, 
we  will  be  capturing  all  of  it,”  Mah  predic¬ 
ted. 

Some  Lessons  Learned 

Keahon  noted  some  of  the  lessons  learned 
in  developing  U.S.  Lines’  distributed  sys¬ 
tem  in  the  U.S.  —  IBM  3270  terminals  in¬ 
stalled  in  10  locations  and  running  under 
IBM’s  Customer  Information  Control 
System  (CICS)  —  were  applied  to  the 
system  in  Europe. 

“The  costs  of  installing  a  similar  system  in 
Europe  were  prohibitive  since  dedicated 
lines  to  each  operating  center  would  have 
been  required,”  he  said. 

“What  we  wanted  was  enough  intelligence 
to  provide  a  usable  data  base  at  each  loca¬ 
tion  in  Europe.  To  provide  that  data  base 
capability,  we  applied  some  large  systems 
concepts  to  small  computers,”  Mah  added. 


Such  editing  features  as  check  digits,  table 
lookups  with  insertion  and  universal  update 
have  been  built  into  the  system  to  enhance 
both  speed  and  accuracy. 

In  preparation  of  a  customer  invoice,  for 
example,  an  operator  can  key  in  a  customer 
number.  The  system  will  automatically 
validate  that  number  by  checking  it  against 
a  stored  table  and  respond  by  displaying  or 
printing  the  customer’s  name  and  address. 

The  customer  master  file  stored  at  each 
location  in  Europe  contains  complete  in¬ 
formation  on  customers  using  that  port  or 
any  port  served  by  that  center. 

In  addition,  a  vessel  voyage  master  file 
stored  on  disk  at  each  location  contains 
vessel  and  voyage  numbers,  rates  of  ex¬ 
change  and  sail  dates  and  arrival  dates. 

“From  the  information  stored  in  those 
local  data  bases,  each  of  our  operating  cen¬ 
ters  can  produce  a  variety  of  reports,”  Mah 
explained,  “such  as  customer  statements, 
dunning  notices  and  the  statements  needed 


to  pay  our  agents’  commissions. 

"The  system  also  produces  reports  for 
local  managers  on  accounts  receivable  or 
aging  listings  in  sequence  by  customer  num¬ 
ber,  vessel  voyage  number  and  invoice 
number. 

“Some  of  those  reports  weren't  prepared 

‘We  wanted  enough  intelligence 
to  provide  a  usable  data  base  at 
each  location  in  Europe  .  .  .  We 
applied  some  large  systems  con¬ 
cepts  to  small  computers.  ’ 

at  all  before  we  installed  the  computers  and 
others  which  were  prepared  can  be  pre¬ 
pared  in  much  less  time  now.  Aging,  for  ex¬ 
ample,  took  approximately  20  man-days  in 
one  port  before  the  computers  were  in¬ 
stalled,”  he  said. 

And  while  the  volume  of  receivables  at 
each  port  has  increased  by  about  50%,  those 


receivables  have  not  stretched  out.  “That  is 
true,  in  part,  because  of  improved  response 
from  our  customers,"  Mah  said. 

"When  we  send  out  an  invoice  now,  our 
customers  know  and  we  know  the  invoice  is 
correct.  Invoices  are  also  going  out  more 
promptly. 

“The  system  provides  each  of  our  centers 
with  vessel  voyage  checklists  which  recon¬ 
cile  what  is  invoiced  against  what  is 
manilested.  These  checklists  are  now  com¬ 
pleted  before  the  ship  leaves  port." 

Selection  Reasons 

Keahon  said  U.S.  Lines  selected  Wang 
over  other  small  computer  and  small  busi¬ 
ness  computer  systems  suppliers  because  of 
cost  and  because  Wang  could  provide  the 
worldw  ide  service  required. 

He  estimated  the  value  of  Wang  equip¬ 
ment  currently  installed  in  the  four  operat- 
(Continucd  on  Page  S/29) 


^fCLIPniUD  RETURN  FOR  FAST  RESPONSE  ■  ■  ■  N  ■ 


ComData  fdm 


codex,  tdm 


$465  basic  unit 
$325  channel  end 


□  Series  200  frequency  division 
multiplexer 

Data  rates:  Mixture  of  asynchronous 

channels  up  to  300  baud 

Channels:  Maximum  of  18  channels 

Diagnostics:  Remote  and  local  loopback, 

test,  busy-out,  indicators 

Multi-drop:  Drop  one  or  more  channels  at  a 

number  of  locations 

Multiple  access:  Multi-drop  channels  have 
equal  opportunity  for  processor  channel 
Line:  Dial  or  dedicated  line 
Options:  Voice-plus-data,  data  regeneration 


$1350  base  unit 

$160  async  channel  end 

□  Series  900  time  division  multiplexer 

Data  rates:  Mixture  of  synchronous  or  asynchronous 
up  to  the  high  speed  modem  aggregate 
Channels:  Up  to  64  channels 
Diagnostics:  Remote  and  local  loopback,  busy-out 
Line  conditioning:  C2  conditioning  recommended 
Options:  Auto  speed  detection,  multi-drop 


and 

high  speed  modems 


$4325 


4800  baud 


□  Series  LSI 


Synchronous  4800,  7200,  9600  baud,  split  baud  rate 
Stand  alone  or  rack  mount 
EIA  interface 


SUSTElifIS  ENGINEERS  HELP 
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ComData  low  speed  modems 

. . .  save  up  to  50%  over  Bell  system  modems 


$245  302A2-1 3 

□  Series  302A,B 

300  baud  asynchronous,  25  models 
Acoustically  coupled,  hardwire  option 
Simultaneous  EIA/20  ma  interface 


$245  302F2-13 

□  Series  302F,D 


300  baud  asychronous,  1 3  models 
Dial-up  of  private  line,  auto-answer  option 
Simultaneous  EIA/20ma  interface 


$465  cabinet 

$170  auto-answer 

$150  private  line 

□  Series  330 


Bell  113B  replacement 

Up  to  16  modems  in  19"  rack 

Independent  modem  power  supply 

Auto-answer 

Lost  carrier  disconnect 

Intiate  long  space  disconnect 


□  Terminals  □  Digital  cassette  recorders 

Check  items  of  interest  and  return  for  more  information 


□  Accessories  and  supplies 


ComData 

8115  Monticello  Skokie  IL  60076 
^  Tel.  (312)  677-3900  TWX  910-223-3617 


name . 


company 
street _ 


member  of 

IDCMA 


city _ 

telephone  . 


.state. 


.zip. 
.  ext. 
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CSC  Infonet  Has  Virtual  Line-Switched  Architecture 


(Continued  fro m  Page  S / 1 4 ) 
network,  additional  hardware  and 
software  performance  and  fault 
isolation  features  were  required. 

Hardware  dew  ices  w  ere  designed 
and  implemented  to  monitor 
h'i'h-speed  trunk  (terminal  RCC 
to  switcher  RCC  )  performance. 
These  devices  provide  the  com- 

Banks  Offer 
Paperless  EFT 

(Continued  from  Page  S/20) 
talking  to  supermarkets,  asking 
them  lor  guidance  and  seeking  to 
sell  them  on  a  system  that  didn't 
yet  exist.  Then  over  the  next  three 
months,  an  NC  R  van  was  used  to 
show  affiliate  hanks  the  hardware 
that  w ould  be  used. 

"When  we  approached  the  su¬ 
permarkets."  Fogt  recalled,  "our 
thinking  was  that  we  know  bank¬ 
ing  and  that  they  would  help  us 
with  understanding  the  needs  of 
retailers.  Very  quickly  we  learned 
that  grocery  stores  cash  more 
checks  than  banks  do  and  that  a 
returned  check  costs  them  SI  to  $2 
in  paperwork. 

“This  meant  they  were  very 
receptive  to  something  that  would 
take  the  risk  out  of  check  cashing. 
We  pushed  two  other  major 
benefits:  the  customer  conve¬ 
nience  helps  boost  store  traffic 
and  the  transactions  are  handled 
much  faster. 

“For  the  banks,  of  course,  a  new 
service  such  as  EFT  is  always  a 
competitive  edge,  at  least  for  a 
while.  But  the  biggest  plus  is  the 
elimination  of  paperwork.  Con¬ 
ventional  checks  alone  cost  15 
cents  to  22  cents  each  to  process." 

As  a  part  of  its  EFT  network, 
Brenton  affiliate  banks  have  in¬ 
stalled  six  on-line  NCR  770  auto¬ 
matic  teller  machines  in  Adel, 
Grinnell.  Davenport  and  Des 
Moines,  including  one  at  the 
capital  city's  municipal  airport. 
VV  h i  1  e  he  thinks  both  the  "any  time 
teller"  machines  and  the  retail 
point-of-sale  terminals  are 
needed,  Fogt  pointed  out  "the  two 
really  serve  different  needs  and 
neither  is  as  expensive  as  the 
quarter  to  half  million  dollars  it 
costs  to  put  up  a  new  office.  Nor 
are  they  as  permanent  as  bricks 
and  mortar.  If  a  location  doesn't 
work  out,  we  can  move  the 
machine  to  another  site." 

Other  organizations  have  shown 
an  interest  in  Brenton  Banks’ 
package.  The  software  includes  a 
range  of  capabilities  from 
customer  files  through  operating 
manuals  and  is  being  sold  to  other 
banks. 

Xerox  Offers  Services 
Via  Time-Shared  Net 

(Continued  from  Page  S/ll) 
path.  The  host  processors 
themselves  are  also  able  to  pass 
messages  to  each  other  in  those 
circumstances  where  direct  com¬ 
munications  is  not  possible  from 
the  remote  computer  location. 

The  entire  design  of  the  termi¬ 
nal.  communication  network  sup¬ 
port  and  operating  system 
software  has  been  with  the  objec¬ 
tive  of  trouble-free  operation  of 
the  time-sharing  service  regardless 
of  the  performance  of  the  com¬ 
munication  lines. 

Goodwin  is  manager  of  marketing 
administration  at  Xerox  Computer 
Services. 


munication  technical  support 
engineer  with  an  immediate 
assessment  of  any  line,  modem  or 
RCC  that  is  inoperative.  In  addi¬ 
tion,  the  status  of  all  host  com¬ 
puters  in  all  centers  is  constantly 
displayed. 

All  of  this  has  been  incorporated 
into  the  existing  communication 
network  without  increased  com¬ 
mon  carrier  facilities.  A  small  part 
of  the  available  dedicated  line 
transmission  bandw  idth  is  used  to 
transmit  operational  status  in¬ 
formation. 

An  RCC  power  detection  and 


controller  provides  a  special  in¬ 
dication  if  the  remote  terminal 
RCC  has  lost  power.  A  recent 
engineering  change  has  provided 
the  technical  support  engineer  in 
a  computer  center  with  the  ability 
to  power  up  a  remotely  located 
terminal  RCC  after  a  power 
failure. 

Previously,  a  manual  power-up 
at  the  terminal  RCC  was  required. 
Since  momentary  power  losses 
account  for  about  one-half  of  all 
RCC  hardware-related  outages, 
this  change  has  further  enhanced 
network  reliability. 


A  major  software-driven  isola¬ 
tion  and  performance  monitoring 
tool  was  developed  and  is  known 
as  the  Engineering  Logger.  This 
logger  consists  of  software  con¬ 
trolled  by  Infonet’s  proprietary 
operating  system.  It  permits  the 
technical  support  engineers  to 
monitor  principal  parameters  of 
network  activity  such  as: 

•  High-speed  trunk  loading. 

•  Error  retransmission  fre¬ 
quency  between  RCCs  and  be¬ 
tween  RCCs  and  hosts. 

•  RCC  utilization  (processor 
and  memory  buffers). 


•  Host  computer  load  status. 

•  Status  ol  all  terminal-to- 
switcher  trunks. 

•  Host  and  RCC  recoveries. 

•  High-speed  trunk  events 
(standbys,  recoveries,  etc.) 

The  integrated  network,  with  the 
combination  of  the  improvements 
discussed  previously,  has  resulted 
in  a  network  reliability  of  99.8%, 
as  measured  from  terminal  RCC 
to  host  computer. 

Tenkhof)  is  director  of  system  de¬ 
velopment  and  Collard  is  manager 
of  network  engineering  with  CSC, 
El  Segundo,  Calif. 


"Thanks  to  this  Inforex  support  team, 
we  blew  the  competition  off  the  road." 


In  the  fast-moving  world  of  motorcycles,  you  need  all  the  support 
you  can  get.  The  kind  an  Inforex  Support  Team  gives  Kawasaki 
Motors  Corp. 


The  team  helped  Director  Dick  Whalen  select,  set  up,  and 
train  operators  to  run  a  data  entry/communications  network 
based  on  Inforex  key-to-disc  systems. 

The  network  is  nationwide.  And  it  connects  all  of  Kawasaki’s 
eight  regional  offices  including  four  warehouses  to  the  Santa  Ana 
office,  which  acts  as  control  center  for  all  invoicing  and  inventory. 

It’s  done  a  lot  for  Kawasaki. 

It’s  given  them  a  tremendously  streamlined  operation. 

A  fast  24-hour  turnaround  capability  on  all  orders.  And  a  definite 
competitive  advantage.  Which  is  just  what  they  came  to  Inforex 
to  get 

Besides  service  and  reliability,  what  sold  Kawasaki ‘on 
Inforex  was  the  very  thing  that  sells  riders  on  Kawasaki: 

Performance. 

The  Inforex  systems  could  do  everything  Kawasaki  needed: 
parts  orders,  back  orders,  receivables,  payables,  warranty 
registration,  warranty  claims,  whatever. 

But  the  real  kicker  was  the  systems’  ability  to  receive, 
transmit,  or  print  at  the  same  time,  data  is  being  entered. 

So  whatever  kind  of  system  you  want — data  entry,  remote 
batch  communications,  or  computerized  record  keeping— we  can 


Dick  Whalen ,  Director,  Data  Processing,  Kawasaki  Motors  Corp.,  U.S.A. .  Santa  Ana,  California, 

provide  it.  Along  with  an  Inforex  Support  Team  to  give  yew  all  the 
support  you  need. 

Can  Inforex  really  make  a  difference?  Next  time  you’re  on 
the  road,  just  count  the  Kawasakis. 

For  more  information,  mail  us  the  coupon.  We’ll  get  back  to 
you  right  away. 

r - - - 


Please  send  meinformation  on  the  following; 

□  Key-to-disc  data  entry  O  Remote  batch  communications  335 

□  Computerized  record  keeping 

30K 

Name  Title 

t 

7 

25K 

Organization 

Address  ®K 

1 

4- 

City  State  Zip  .  .  l5K 

Telephone  iok 

T 

1 

r 

j 

T 

W»\  INFOREX  * 

7* 

m  70  71  72  73  74  75 
re  keystations  in  more 
ntries  than  any  other  data 
ry  company  in  the  workL 

Mo 

Offices  m  major  cities  throughout  the  United  States,  cou 

Canada,  and  Europe.  Distributors  worldwide.  CW-22  ent 

NOVEMBER  29,  1976 

DATA  COMMUNICATIONS  NETWORKS 


COMPUTERWORLD 


PAGE  S/27 


for  Headquarters  and  Divisions 

Nationwide  Network  Aids 


(Continued  from  Page  S/1  7) 
various  vendors  around  the  country, 
without  going  through  any  host  computer. 
Because  the  New  York  site  must  com¬ 
municate  with  a  variety  of  devices,  the 
system  there  must  emulate  several  different 
types  of  remote  terminals,  including  the 
CDC  200  User  terminal  and  the  IBM  2780. 

This  capability  is  a  major  reason  why 
Anaconda  chose  the  Data  100  Model  78 
remote  processing  system  for  its  New  York 
office,  according  to  Ferrugio.  “We  visited  a 
Data  100  customer  with  similar  interface 


How  the 
Inforex 
support  team 
supports  you. 


f! 


An  Account  Representative  such  as 
Bernard  Budnik  will  see  to  it  that  you  get 
the  best  possible  system  for  your  applica¬ 
tion.  He’ll  analyze  your  requirements, 
explain  the  options,  and  then  help  you 
select  exactly  what  you  need  from  our 
broad  range  of  systems. 


Next,  a  Field  Engineer  such  as  Larry 
Woodruff  will  oversee  the  installation  and 
ongoing  service  of  your  new  system.  He’ll 
do  it  fast,  efficiently,  and  with  a  minimum 
of  interruption. 


Once  a  system  is  selected,  a  Sales  Service 
Representative  such  as  Jaye  Lynn  Towne 
will  begin  training  the  people  who’ll  use  it 
It  won’t  take  long.  Because  all  Inforex 
systems  are  designed  to  make  the 
operator’s  job  easy. 


bdbrex  /  Dept  322/21  North  Avenue  /  Buifcgton,  Mass.  01803. 


requirements  and  they  were  extremely 
happy  with  the  performance  of  the  vendor 
and  the  equipment,"  he  stated.  “Besides, 
the  system  was  cost-competitive.” 

The  Model  78  was  installed  in  early  1973, 
replacing  a  Honeywell  G- 1  15.  The  Key- 
batch  system  was  added  in  1976  to  replace 
card  data  entry  equipment. 

Variety  of  Languages 

Cobol  is  the  principal  programming  lan¬ 
guage  for  Anaconda's  major  applications. 
However,  the  New  York  site  has  exploited 
RPG  capabilities  for  a  variety  of  special  ap¬ 
plications. 

Ferrugio  said  to  his  knowledge  Anaconda 
is  one  of  the  largest  users  of  RPG  software 
among  all  Data  100  customers:  The  number 
of  individual  programs  developed  for 
special  reports  totals  nearly  300. 

One  useful  example  of  RPG  software  is  a 
telecommunications  analysis  system  de¬ 
veloped  to  help  the  company  make  better 
use  of  telephone  facilities.  This  system  pro¬ 
vides  analyses  of  telephone  company- 
provided  toll  and  Wats  records,  including 
calling  by  type  (direct  dialed,  collect,  credit 
card),  point-to-point  calling  and  calling  by 
Wats  band. 

An  interesting  example  is  the  Inwats 
analysis.  This  report  is  used  to  determine  if 
a  location  should  provide  Inwats  service  for 
other  Anaconda  locations  to  call  it.  This 
report  takes  advantage  of  many  of  the 
capabilities  in  RPG  for  producing  a  very 
clear  and  literate  report. 

Program  Development 

The  recent  frequent  communication  tariff 
changes  led  to  the  development  of  a  series 
of  RPG  programs  to  analyze  those  changes 
so  their  impact  on  the  company  could  be 
predicted.  Current  rates  can  be  compared 
with  those  of  previous  years  for  Wats, 
direct  distance  dialing,  operator-handled 
and  person-to-person  calls.  Additional  pro¬ 
grams  analyze  current  rates  so  they  can  be 
effectively  applied. 

Although  most  reports  generated  under 
Anaconda’s  personnel  system  are  produced 
by  Cobol  or  Mark  IV  programs,  RPG  has 
also  been  used  for  several  other  specific 
cases.  The  annual  budget  presentation  for 
upper  management  is  accomplished  wholly 
through  the  use  of  RPG.  A  numbe.r  of  local 
processing  utility  programs  are  written  in 
RPG  and  reports  which  analyze  system 
utilization  have  proven  very  useful  to  DP 
management. 

Control  Facilities 
Extend  Net  Efficiency 

(Continued  from  Page  S/6 ) 
technical  control  facility  include  the  full 
complement  of  test  equipment  required  to 
carry  out  all  of  the  monitoring  and  test 
functions  associated  with  preventive  main¬ 
tenance  test  routines  and  troubleshooting. 

Principle  Adhrence  a  Must 

The  arrangement  of  the  patching 
jackfields,  switching  equipment  and  test 
equipment  must  adhere  to  basic  human 
engineering  principles. 

Dealing  with  circuit  problems  during  peak 
traffic  periods  taxes  the  best  of  controllers, 
so  the  technical  control  facility  must  display 
circuit  information  clearly,  permit  the  con¬ 
troller  to  function  smoothly  in  patching  and 
switching  operations  and  introduce  no 
peculiar  problems  of  its  own. 

The  result:  increased  network  efficiency. 
Downtime  is  reduced  by  keeping  failure 
rates  low  and  repair  times  short.  DP 
management  time  is  maximized  by  giving 
the  user  his  data  communications  money’s 
worth,  eliminating  the  frustrating 
hours  —  and  dollars  —  pointing  fingers 
and  losing  information. 

Adams  is  vice-president  of  marketing  at 
Spectron  Corp.  in  Moorestown,  N.J. 


DP  Needs  of  Mining  Firm 


The  two  systems  share  all  peripheral  devices,  creating  an  integrated  system  with 


remote  batch/data  entry  capabilities. 


RPG  is  used  for  most  of  the  data  editing 
and  verification,  as  well  as  companywide 
inventory  lists  for  DP  and  telecommunica¬ 
tions  equipment.  A  master  list  of  systems 
and  applications  for  the  entire  corporation 
is  also  maintained  with  RPG. 

Outstanding  Feature 

An  outstanding  feature  of  the  Data  100 
system  for  Anaconda  has  been  its  reliabil¬ 
ity,  Ferrugio  stated.  During  the  three  years 
the  Data  100  system  has  been  in  operation 
in  the  New  York  office  the  total  downtime 
has  been  no  more  than  three  days.  This  in¬ 
cludes  time  consumed  in  shifting  the  equip¬ 
ment  twice  between  locations,  he  said. 

“What’s  quite  amazing,”  he  added,  “is 
that  no  matter  w'hat  we  do  with  the  equip¬ 


ment,  we’ve  never  had  a  problem  in  getting 
it  up  and  running.  As  soon  as  the  various 
equipment  arrived  from  Minneapolis  and 
was  hooked  up  it  worked  the  first  time.” 

The  addition  of  the  Keybatch  to  the 
Model  78  remote  processing  system  at  the 
New  York  office  has  greatly  extended  the 
operation  of  the  New  York  site.  The 
Keybatch  data  entry  feature  has  replaced 
keypunching,  thereby  saving  time  and 
reducing  errors  in  the  editing  process,  Fer¬ 
rugio  noted. 

The  two  systems  share  all  peripheral 
devices,  creating  an  integrated  system  with 
remote  batch/data  entry  capabilities.  Fer¬ 
rugio  said  this  integrated  system  has  the 
capacity  to  handle  additional  jobs  for  the 
corporation  and  the  divisions. 


FACTORY 
DATA 
COLLECTION 
SYSTEM 


CUSTOMIZED  TURNKEY  SYSTEMS 


APPLICATIONS 


•  LABOR  REPORTING 

•  WORK-IN-PROCESS 

•  ORDER  ENTRY 

•  SCALE  INTERFACE 

•  VOICE  DATA  ENTRY 


TIME  AND  ATTENDANCE 
MATERIALS  CONTROL 
ENERGY  MONITOR/CONTROL 
MACHINE  MONITOR/CONTROL 
ON-LINE  TO  HOST  COMPUTER 


RESEARCH  CORPORATION 


247  CAYUGA  ROAD  •  BUFFALO,  NEW  YORK  14225 
TELEPHONE  (716)  632-8823 
ASK  FOR  BROCHURE  ML-170 _ _ 
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Net  Design  Technology  Key  to  Coping  With  Alternatives 


(Continued  from  Page  S/4) 
network  are  optimized  b>  testing  various 
combinations  of  links  among  a  few  selected 
nodes. 

The  methods  usually  begin  with  a  network 
satisfying  all  constraints,  either  selected  by 
a  human  or  generated  by  computer  design 
program.  Exchange  methods  are  then  ap¬ 
plied  until  a  new  network  which  both 
satisfies  all  constraints  and  has  lower  cost  is 
found. 

This  process  is  repeated  until  cost  can  no 
longer  be  lowered.  The  resulting  network  is 
said  to  be  “locally  optimal." 

The  process  is  then  repeated  using  either 
a  new  starting  network,  a  different  class  of 
exchange  methods  or  the  same  methods  in 
a  different  order. 

Exchange  methods  have  been  applied  to 
the  design  of  both  centralized  and  dis¬ 
tributed  communication  networks.  In  the 
design  of  a  centralized  network,  the  prob¬ 
lem  is  to  produce  a  low-cost  network  con¬ 


necting  the  terminals  on  direct  or 
rnultidropped  lines  to  a  central  node  (a  cen¬ 
tral  computer,  a  concentrator,  a  multiplexer 
or  a  message-switching  processor)  subject 
to  constraints  on  the  number  of  terminals 
and  total  traffic  in  each  multidrop  line. 

Such  constraints  are  necessary  to  ensure 
line  capacities  are  not  exceeded  and  the 
delay  time  for  a  response  along  any  given 
line  is  kept  within  desired  bounds. 

Design  Study 

To  illustrate  the  potential  impact  of  using 
modern  network  design  techniques  to  cope 
with  the  combinatorial  aspects  of  the 
network  planning  problem,  it  would  be 
useful  to  examine  the  results  of  a  study  con¬ 
ducted  by  Network  Analysis  Corp.  for  a 
centralized  network  containing  roughly 
1,500  terminals  around  the  U.S.  com¬ 
municating  via  rnultidropped  lines  to  a  cen¬ 
tral  processor  complex  in  Hartford,  Conn. 

This  study  involved  a  sequence  of  op- 


(All  Designs  Contain 

Concentrators) 

Cost 

(000) 

Worst-Case 
Terminal  Response 
Time  (Sec) 

1.  Original  Design 

$1,370 

37.5 

2.  Concentrator  Deletion 

$1,251 

37.8 

3.  Control  Unit  Constraint 

$1,214 

21.5 

4.  T raffic  Constraint  Based 
on  Analysis 

$1,158 

6.4 

5.  Traffic  &  Control  Unit 
Constraint  Based  on 

Hybrid  Simulation/ 

Analysis 

$1,137 

6.8 

6.  MUX,  Traffic  &  Control 

Unit  Constraints 

$1,087 

6.9 

A  Sequence  of  Optimization  for  a  Centralized  Design 


courier 


Printer 


Mini-Display  Terminal 


cou-ri-er  ter-mi-nal 

sys-tem/  'kur-e-ar,  ’tarm-nal, 

'sis-tam/  n.  [Est.  1969,  Phx.,  A Z  U.S.A.]: 

A  versatile  family  of  communica¬ 
tions  devices  compatible  with  any 
system  supporting  the  3270  without 
application  software  or  operating 
system  modification. 

1.  The  270  Infor¬ 
mation  Display 
System,  a:  Ter¬ 
minals— choice 
of  270  Display, 
278  Mini-Display, 
and  275  Stand- 
Alone.  b:  Con¬ 
trollers  —  choice 

270 Display  Terminal  Qf  \0C'd\%  remote, 

and  the  new  Virtual  Terminal  Line 
Controller  (VTLC).  Both  the  local 
and  remote  con 
trollers  are  avail 
able  in  redundant 
configurations.  The 
VTLC  relieves  the 


mainframe  of  many 
remote  line  con¬ 
trol  functions,  c: 
Printers  —  choice 
of  printer  speeds 
from  100  cps  to 
200  1pm.  2.  Supe- 
Contmiier  rior  performance. 
Equipment  installed  throughout  the 
United  States,  Canada,  Australia, 
Austria.  Belgium,  France,  Germany, 
Great  Britain,  South  Africa,  Sweden, 
Switzerland,  and 
The  Netherlands. 

3.  Reliability.  Field 
service  support 
worldwide. 


Courier  Terminal  Systems,  Inc. 

2202  East  University  Drive  ■  Phoenix.  Arizona  85034 
[602)  244-1392  ■  TWX:  910-951  -0685 

DOMESTIC/INTERNATIONAL/OEM 


At  Courier, 

we  know  the  meaning  of  systems. 


timizations  starting  with  the  existing  con¬ 
figuration  (containing  concentrators)  and 
ending  with  a  system  using  multiplexers  and 
concentrators  whose  layout  was  optimized 
via  modern  design  programs  with  response 
time  and  line  loading  constraints  obtained 
by  using  the  hybrid  simulation/analysis 
methods  discussed  above. 

The  net  result  (see  the  following  table)  was 
a  reduction  in  cost  of  approximately  20% 
with  a  simultaneous  improvement  in  termi¬ 
nal  response  time. 

Only  a  few  years  ago  such  an  improve¬ 
ment  in  cost  and  performance  would  have 
been  impossible.  Over  the  next  few  years, 
these  techniques  will  be  mandatory  for  the 
planning  of  any  complex  system  because  of 
the  difficulty  of  coping  with  all  of  the  com¬ 
ponent  and  transmission  tariff  parameters 
on  a  manual  basis. 

Frank  is  president  of  Network  Analysis 
Corp.  in  Glen  Cove,  N.  Y. 

New  Innovations  Soon 
'More  Scarce  Today’ 

(Continued  from  Page  S/5 ) 
will  have  to  average  $40/mo  and  time¬ 
sharing  will  have  to  cost  15  cents/CPU  sec 
or  $2/hour  of  connect  time.  Centralized 
and  time-shared  word  processing  will  have 
to  be  further  developed,  they  noted. 

All  these  conditions  will  probably  be  met 
by  1986,  Cerf  and  Curran  predicted. 


‘You  Say  It  Will  Cut  Our  Work  in  Half? 
Good!  Bring  Us  Two! 


WANTED 

SERVICE  BUREAU 

Company  with  captive  DP  service  volume 
wants  to  acquire  operating  service  bureau. 
No  minimum  profit  requirements.  New  Jer¬ 
sey  location  preferred. 

REPLY  TO  PRESIDENT 
with  equipment  configuration  and  staffing. 

P.O.  Box  459 
Manasquan,  N.  J.  08736 
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Investment  Must  Assure  Payoff 

After  Acceptance,  Where  Will  Retailers  Go  With  POS? 


(Continued  from  Page  S/21 ) 
tion.  Data  communications  costs 
are  decreasing  while  reliability  is 
increasing.  Distributed  process¬ 
ing,  interactive  networks  and 
software  directed  terminals  and 
minicomputers  provide  flexibility. 
This  is  especially  true  in  inventory 
control  and  merchandising  ap¬ 
plications. 

For  example,  a  new  retail  system 
might  use  distributed  processing 
techniques  in  its  design,  including 
a  programmable  store  level 
minicomputer  on  which  a  variety 
of  reports  can  be  generated.  These 
reports  will  help  store  operating 
management  be  more  responsive 
and  in  better  control  of  individual 
functions. 

Also,  modern  POS  terminals  in¬ 
corporate  video  displays  that  in¬ 
crease  interactivity  between  the 
system  and  the  sales  floor.  The 
retail  system  leads  a  salesperson 
through  a  transaction,  enforces 
transaction  procedures  as  devel¬ 
oped  by  management  and  permits 
inquiry  to  different  data  bases 
with  the  answer  displayed  on  the 
screen. 

The  hardware  and  communica¬ 
tions  systems  that  will  allow 
retailers  to  make  further  POS  ac¬ 
tivities  pay  off  are  available  today. 
Now  manufacturers  and  retailers 
will  have  to  concentrate  on 
software  development  to  get  POS 
inforqiation  into  a  more  useful 
form.  Integrated  hardware/soft¬ 
ware  communications  networks 
will  require  highlevel  software 
that  can  be  easily  modified  and 
changed  by  retailer. 

Software  development  to  date 
has  been  executed  on  a  specific 
basis  —  usually  for  a  particular 
application  area  and  not  necessar¬ 
ily  tied  to  current  POS  interactive 
operatins.  There  are  good  installa¬ 
tions  which  have  concentrated  on 
one  or  two  of  the  following  areas: 
accounts  receivable,  accounts 
payable,  fashion  merchandise, 
big-ticket  inventory  and  staple 
stock. 

One  of  today’s  high  payoff  ap- 

Shipper  Planning 
Data  Links  for  77 

(Continued  from  Page  S/25) 
ing  centers  at  approximately 
$320,000  and  said  competing 
small  computers  might  well  have 
cost  40%  more. 

Development  Costs 

“The  cost  of  program  develop¬ 
ment  was  a  factor  in  Wang’s 
favor.  Typically,  software  devel¬ 
opment  costs  are  about  twice  the 
cost  of  the  hardware,”  he  said.  “In 
our  case,  they  are  running  only 
about  half  the  cost  of  the  hard¬ 
ware,  and  we  are  doing  all  of  our 
applications  programming  our¬ 
selves. 

“We  are  in  a  very  competitive 
field.  The  distributed  data  base 
system  is  helping  us  provide  better 
service  in  Europe,  but  it  is  also  im¬ 
proving  our  internal  controls. 

“When  the  transmission  of  data 
begins  in  February  from  the  2200 
in  Rotterdam  to  the  370/135  here, 
those  internal  controls  will  be 
even  stronger  and  we  will  have  a 
much  better  ability  to  serve  our 
customers,”  Keahon  said. 


plication  areas  is  purchase  order 
management.  In  fact,  as  an  in¬ 
dustry  buzz  word,  it  has  replaced 
“total  management  information 
systems"  used  a  few  years  ago. 
Developed  properly,  big  efficien¬ 
cies  can  be  achieved  by  reducing 
the  labor  intensive  operations  of 
tagging,  ticketing  and  auditing 
merchandise. 

And  there  is  the  natural  follow- 
through  in  the  control  of  informa¬ 
tion  that  conforms  to  the  retail 


loop  —  ordering,  receipt,  pay¬ 
ables,  marking,  sales  and  receiv¬ 
ables. 

Time  to  Develop 

Good  applications  software 
takes  time  to  develop.  Software 
development  now  accounts  for  the 
largest  portion  of  any  system  in¬ 
vestment.  As  a  result,  the  retailer 
will  enhance  and  expand  his 
system  on  a  building  block  basis. 
He  will  look  at  each  specific 


operation,  decide  where  he  can  gel 
the  biggest  payoffs  and  then  move 
from  there. 

Must  Be  Acceptable 

Thus  the  POS  system  and  equip¬ 
ment  users  are  looking  to  today 
must  be  very  adaptable  to  meet 
growing  and  changing  require¬ 
ments.  The  user  must  be  able  to 
integrate  new  applications  as  they 
become  cost-effective  or  are  man¬ 
dated  by  legislative  changes.  He 


must  be  able  to  expand  his  system 
in  a  planned,  orderly  and  econom¬ 
ical  way.  And  he  must  have  the 
ability  to  fine-tune  the  informa¬ 
tion  generated  b\  his  system  to  in¬ 
crease  profits.  That  seems  to  be 
where  we're  going  and  that's  how 
the  retailer  will  justify  his  future 
POS  investment. 

Barnes  is  vice-president  of  retail 
marketing  for  TRW,  communica¬ 
tions  and  systems  services,  Los 
A  ngeles,  Calif 


The  Genie 


The  Codex  Multipoint  Network  Control 
System.  MNCS.  A  real  Genie  that  can  put  you 
in  total  control  of  your  high  speed  multipoint 
network. 

Wish  for  remote  monitoring . . . 

You've  got  it.  Wish  for  complete  diag¬ 
nosis  of  a  system  problem . ...  Yours. 

Wish  for  restoration  of  a  function  so 

that  you  are  assured  of  continuous 

system  operation . . .  It's  yours.  And 

you  control  it  all  from  the  central  TP 

location  with  no  human  w  i 

intervention  atthe  remotesite 

required. 

Our  Genie  works  like  magic.  5 

So  do  our  Fast-Poll  * 

Multipoint  Modems. 

Codex  Fast-Poll  modems 
include  a  wonderous  “gearshift" 
operation  to  provide  the  fast 
RTS/CTS  response  time  of  9 
milliseconds  typical  of  2400  bps 
units  yet  with 
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the  high  inbound  data  throughput  of  a  4800 
bps  modem.  And  they  offer  proven  reliability, 
performance,  and  economy  because  they 
include  the  latest  advances  in  MOS/LS1 
technology. 

On  the  outbound  side  the  LSI 
48FP,  LSI  72FP,  or  LSI  96FP  offer  4800, 
7200,  or  9600  bps  speeds  respectively 
to  provide  the  maximum  in  com¬ 
pletely  automatic  operating 

0^  performance  in  dedicated 

multipoint  configurations. 
Sfe,  So  order  the  Codex  Genie 

1^1  to  make  you  the  master  of 

your  multipoint  network 
/Tjjlpr  *  1  and  the  Fast-Poll  slaves 
*'•  will  grant  your  every  wish. 
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We’ll  get  you  through 
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Codex  Corporation,  15  Riverdale  Avenue,  Newton,  Massachusetts  021 95  Tel:  (6 17)  969-0600  Telex:  92-2443  Codex  Europe  SA,  Bte  7/Av.  de  Tervuren  412, 
B- 1 1 50  Brussels,  Belgium  T el:  762.23.5 1 /762.24.2 1  T elex:  26542.  Offices  and  distributors  in  major  cities  throughout  the  world. 
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THE  ONLY  DISK  DRIVES  THAT 
DON’T  NEED  CIEAN  AIR  ID  RREATHE. 


Each  Trident  disk  drive  has 
its  own  enclosed  air  filtration 
system.  No  other  removable-pack 
disk  drives  do. 

This  means  you  can  use  a  Trident 
just  about  anywhere.  In  a  ware¬ 
house.  Or  a  factory.  Even  in  a 
smoke-filled  room. 

This  kind  of  flexibility  is  just 
one  reason  Trident  is  the  choice 
of  growing  businesses  everywhere. 

You  find  Tridents  on  the  job 
in  department  stores— taking  care 
of  inventory  control  right  at  the 
point  of  sale. 

Tridents  are  at  the  heart  of 
the  reservations  systems  for  major 
hotel  chains. 

And  Tridents  are  the 
continuing  choice  of  the  nation’s 
leading  OEMs. 


NEW! 

LARGE  CAPACITY  TRIDENTS. 


more  flexibility,  and  if  you  want  the  experience 
and  expertise  that  only  CalComp  can  give  you, 
call  or  write: 


Now  there  are  two  new  large  capacity 
Trident  disk  drives— the  T-200  and  T-300. 

They  join  the  T-25,  T-50  and  T-80  to  give 
you  a  wide  range  of  capacities— all  the  way 
from  27  to  312  megabytes. 

So  now,  as  your  needs  grow,  you  have  the 
capacity  to  meet  those  needs. 

Each  Trident  model  is  functionally  com¬ 
patible  with  every  other  Trident  model. 

Each  gives  you  track-following  servo- 
technology.  And  each  gives  you  one  of  the 
lowest  cost-per-byte  ratios  in  the  industry. 

A  SOLUTION 
FOR  YOUR  PRORLEMS. 

At  CalComp  we’ve  been  solving  the  data 
problems  of  growing  businesses  for  years. 

If  your  growing  systems  business  needs 


California  Computer  Products,  Inc., 

CW-1 1-76,  2411  West  La  Palma  Avenue, 
Anaheim,  California  92801.  (714)  821-2011. 
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Uses  Two  3 70s,  25  Minis  and  480  Terminals 


Distributed  Processing  Net  Keeping  Mopac  on  the  Track 


By  Nancy  French 
Of  the  CW  Staff 

CHICAGO  —  A  distributed  data  process¬ 
ing  system  is  helping  the  Missouri  Pacific 
Railroad  (Mopac)  increase  freight  car  util¬ 
ization  and  decrease  handling  er¬ 
rors  —  both  problems  that  make  many 
railroads  unprofitable,  according  to  James 
A.  Shattuck,  Mopac’s  manager  of  Trans¬ 
portation  Control  System  (TCS)  develop¬ 
ment. 

To  give  a  recent  conference  audience 
here  an  idea  of  how  critical  a  problem 
underutilization  of  freight  cars  is,  Shat¬ 
tuck  explained  only  eight  out  of  every 
100  freight  cars,  on  the  average,  are  ac¬ 
tually  loaded  and  moving  toward  their 
destinations  at  any  given  time. 

The  rest,  for  a  variety  of  reasons,  are 
idle  and  producing  no  revenue. 

The  TCS  system  —  which  is  actually  a 
control  system  rather  than  a  management 
information  system  -  took  1 30  analysts 
and  programmers  about  five  years  to  de¬ 
velop  and  cost  $45  million,  Shattuck  said. 

Mopac,  one  of  the  nation’s  few  profit¬ 
able  railroads,  built  the  system  around 
two  IBM  370/1 68s  located  in  St.  Louis. 
The  mainframe  communicates  with  480 
terminals  and  25  minicomputers  via  100 
communication  lines.  With  the  exception 
of  29  dial-up  lines,  all  are  bisynchronous 
2,400  bit/sec  leased  lines. 

TCS  schedules  loaded  cars  and  distri¬ 
butes  empty  cars.  As  part  of  its  schedul¬ 
ing  operation,  the  system  prepares  a  “trip 
plan”  for  every  freight  car  that  de¬ 
scribes  —  before  it  even  leaves  the  freight 
yard  —  exactly  how  that  car  should  be 
handled  all  the  way  to  the  customer’s 
siding,  Shattuck  explained. 

The  trip  plan  indicates  the  train  to 
which  the  car  should  be  attached,  where 
it  sould  be  “set  out”  and  which  other 
trains  should  pick  it  up  for  the  different 
legs  of  the  trip. 

The  yardmaster  responsible  for  making 
up  each  train  obtains  information  on 
what  is  required  by  accessing  a  data  base 
maintained  in  the  TCS  central  computer. 
He  then  finds  out  where  in  his  freight 
yard  the  necessary  cars  are  located  from  a 
real-time  local  data  base  known  as  the 
Yard  and  Terminal  System  (Yats),  main¬ 
tained  in  his  office,  according  to  Shat¬ 
tuck. 

After  a  train  is  made  up,  TCS  provides 
work  orders  to  the  conductor  indicating 
everything  that  must  be  done  en  route, 
including  what  cars  to  pick  up  at  various 
stops  and  what  cars  to  set  off  for  pick  up 
by  other  trains. 

Car  Distribution 

The  second  critical  function  provided 
by  the  system  is  car  distribution  and  deals 
only  with  empty  cars,  Shattuck  said. 

When  a  car  is  unloaded  at  a  customer’s 


dock,  for  example,  the  customer  contacts 
Mopac  and  “releases”  the  empty  car.  This 
“release  empty”  information  is  fed  into 
TCS  to  obtain  the  optimum  destination 
for  that  empty  car. 

In  accordance  with  rules  laid  down  by 
the  American  Association  of  Railroads 
and  the  Interstate  Commerce  Commis¬ 
sion,  TCS  assigns  the  empty  car  an  opti¬ 
mum  route  and  destination  based  on  sup¬ 
ply  and  demand. 

Simulation  tools  built  into  the  system 
assure  the  plans  for  individual  cars  are 
coordinated  with  the  overall  system, 
Shattuck  noted. 

Yats  maintains  a  computerized  car  in¬ 
ventory  with  the  track  location  of  every 
car.  It  will  automatically  determine  the 
next  track  to  which  a  car  should  be 
switched  based  on  car-scheduling  infor¬ 
mation  received  from  TCS,  he  said. 

Track  Switch  Requests 

When  the  yardmaster  decides  to  switch 
a  track,  he  uses  his  CRT  to  request  a 
switch  list  on  that  track.  The  system 
displays  the  list,  including  the  next  track 
assignments  for  each  car,  and  the  yard- 
master  reviews  the  list  to  select  the  re¬ 
mote  printers  that  will  receive  the  list. 

When  switching  is  complete,  the  excep¬ 
tions,  if  any,  are  recorded  and  the  inven¬ 
tory  is  updated. 

Each  of  the  six  largest  locations  —  those 
with  inventories  of  2,000  to  6,000 
cars  —  is  equipped  with  two  Digital 
Equipment  Corp.  PDP-11/50  minicom¬ 
puters  with  128K  of  memory,  three 
40M-byte  disk  drives,  19  DEC  VT05 
CRTs,  20  Univac  DCT-500  remote  print¬ 
ers  and  two  DEC  LP-1 1  line  printers. 

As  backup,  the  peripherals,  including 
some  core,  can  be  switched  from  one 
mini  to  the  other,  Shattuck  explained, 
adding  the  backup  processor  acts  as  a 
communications  front  end  between  the 
freight  yard  and  the  central  office. 

If  the  backup  goes  down,  communica¬ 
tions  can  be  handled  by  the  remaining 
processor,  he  said. 

Service  centers  in  51  locations  enable 
customers  to  place  orders  for  empty  cars, 
provide  shipping  requirements,  trace  or 
divert  car  movements  and  provide  bill-of- 
lading  instructions  with  a  single  telephone 
call,  he  explained. 

Customer  service  centers  throughout  the 
12-state  service  area  which  Mopac  serves 
are  equipped  with  104  Incoterm  CRTs 
emulating  IBM  3270s  using  IBM  2770 
protocol.  The  CRTs  are  tied  into  the  St. 
Louis  center,  he  said. 

At  the  general  office,  91  IBM  3270 
CRTs  and  16  IBM  3286  printers  are  tied 
into  TCS  so  users  can  monitor  operations, 
control  locomotive  fleets,  distribute 
empty  cars  and  report  train  exceptions 
such  as  annulments  and  extra  trains. 


Clerks  in  the  accounting  department  use 
24  IBM  3270  CRTs  to  rate  all  waybills 
centrally. 

However,  since  the  job  of  railroad  car 
movement  and  train  makeup  activity  ac¬ 
tually  takes  place  in  Mopac’s  1  1  0  freight 
yards,  computer  power  has  been  dispersed 
to  these  locations  as  well,  and  that’s 
where  Yats  comes  in,  Shattuck  explained. 

Why  did  Mopac  choose  a  decentral¬ 
ized  rather  than  a  centralized  approach 
for  its  Transportation  Control  System? 
See  story  on  Page  38. 

The  17  smaller  yard  locations,  with 
inventories  of  300  to  2,000  cars,  are  each 
equipped  with  an  80K  DEC  PDP-11/40 
minicomputer,  five  to  seven  VT05  CRTs, 
two  LP-1 1  line  printers,  five  to  12  Univac 
DCT-500  remote  printers,  a  fixed-head 
disk  and  three  2.5M-byte  cartridge  disk 
units. 

A  key  point,  according  to  Shattuck,  is 
that  whenever  a  change  is  reported  to 
Yats,  the  same  information  is  auto¬ 
matically  forwarded  —  with  no  manual  in¬ 
tervention  —  to  TCS,  and  vice  versa,  to 
assure  cars  are  not  mishandled.  Informa- 


E.  HARTFORD,  Conn.  —  The  Scanedit 
300,  600  and  3500  systems  from  Scan- 
Optics  Corp.  are  integrated  optical  char¬ 
acter  recognition  (OCR)  and  key-entry 
systems,  the  vendor  said. 

The  minicomputer-based  units,  which 
operate  off-line,  are  connected  to  each 
other  via  a  “computer-to-computer”  link, 
presenting  users  with  a  system  that  can 
concurrently  scan,  transmit  between  the 
parts  of  the  system  and  perform  key- 
entry  tasks,  according  to  a  spokesman. 

The  systems  are  aimed  at  users  with 
varying  degrees  of  OCR  and  key-to-disk 
requirements,  he  added. 

The  Scanedit  300  was  designed  for  the 
high-volume  user  with  limited  video¬ 
processing  and  key-entry  needs.  The  600 
serves  such  application  areas  as  order 
entry  and  inventory  control  in  which 
users  need  a  moderate  number  of  ter¬ 
minals  and  increased  disk  capacity. 

The  3500  is  suited  to  users  with  high- 
volume  image-processing,  OCR  data  cap¬ 
ture,  key-entry  and  background-process¬ 
ing  requirements. 

The  300  can  accommodate  up  to  eight 
CRT  terminals;  the  600  can  accom¬ 
modate  12  terminals  and  up  to  32  termi¬ 
nals  can  be  linked  to  the  3500. 

A  video  image  is  made  up  of  items  that 
cannot  be  read  by  the  scanner.  The  image 


tion  needed  locally,  on  the  other  hand,  is 
kept  locally. 

At  the  smallest  yards,  where  inventories 
range  from  25  to  100  cars,  an  intelligent 
terminal  with  a  display  unit,  one  printer 
and  two  diskettes  is  used  to  report  to 
TCS  and  maintain  the  needed  local  infor¬ 
mation. 

At  the  63  medium-size  yards,  where 
inventories  range  from  100  to  300  cars,  a 
card-oriented  system  which  involves  some 
manual  manipulation  of  cards  in  cubby¬ 
hole  systems  corresponding  to  the  tracks 
is  still  being  used. 

A  16K  Incoterm  SPD-20  equipped  with 
a  card  reader,  card  punch,  line  printer, 
CRT,  two  diskettes  and  up  to  two  Univac 
DCT-500  printers  makes  up  each  of  these 
yards’  system. 

Besides  satisfying  central  system  report¬ 
ing  requirements,  Yats  has  reduced  cleri¬ 
cal  burdens  by  eliminating  the  card  sys¬ 
tem  used  by  most  railroads  in  nearly  half 
the  yards,  Shattuck  said.  Remote  printers 
and  CRTs  provide  fast  access  to  car  infor¬ 
mation  where  it  is  needed,  he  added,  and 
the  system  allows  local  railroad  personnel 
to  prepare  local  management  reports. 


is  then  stored  on  disk  and  displayed  at 
the  key-entry  operator’s  CRT  for  data 
entry,  he  noted. 

The  systems  come  with  a  full  com- 
lement  of  software,  he  added. 

A  basic  Scanedit  300  system  with  either 
a  page  or  a  document  reader,  24K  bytes 
of  memory,  two  9-track  tape  drives,  an 
I/O  console,  a  32K  Model  1  terminal 
controller,  a  CRT,  key-entry  terminal  and 
1.4M  bytes  of  disk  ranges  in  cost  from 
$5,1 00/mo  to  $7,000/mo  on  a  rental 
plan.  It  costs  $260,000  to  $350,000  to 
purchase. 

The  price  depends  on  options  and  the 
amount  of  software  and  includes  the 
communications  link,  the  spokesman 
noted. 

The  Scanedit  600  with  a  Model  II  ter¬ 
minal,  additional  disk  controller  and  in¬ 
creased  expandability  ranges  in  price 
from  $6, 600/mo  to  $7, 200/mo  or  from 
$287,000  to  $365,000. 

The  Scanedit  3500  with  the  basic  con¬ 
figuration  and  a  Model  3  terminal  con¬ 
troller  with  64K  words  of  memory,  two 
CRTs,  four  key-entry  terminals  and  one 
29.2M-byte  disk  ranges  in  price  from 
$8, 200/mo  to  $  10,500/mo  or  $414,000 
to  $520,000. 

Scan-Optics  is  at  22  Prestige  Park  Circle, 
E.  Hartford,  Conn.  06108. 


Scan-Optics  Has  Scanedit  Series 
Uniting  OCR,  Key-Entry  Systems 


Now— four  low  cost,  high-speed 
printers  for  Honeywell  users! 


These  plug-compatible,  state-of-the-art 
Macro  Printers  for  Honeywell  2000,  6000  or 
60  series  computers  increase  thruput  up  to 
51%  and  save  $28,1  60  to  $36,375! 

The  M-260  printer  (front  left)  delivers  600 
lines  per  minute.  The  M-290  (front  right),  900 
LPM.  Macro's  newest,  chain-type  printer  (back 
left)  gives  you  1500  LPM — 36%  better  than 
IBM's  1403  can  do.  And  the  M-470 — work¬ 
horse  of  the  Macro  line — prints  1800  LPM. 


What's  more,  Ma^ro  gives  you  this  increased 
thruput  at  less  cost  without  the  need  for  a 
Honeywell  PA4A  adaptor! 

Learn  how  a  new  Macro  Printer — delivered  in 
90  days — will  make  your  Honeywell  or  other 
maxi  computer  system  work  more  for  less. 
Write  now  to  Chas.  W.  Bozarth,  Macro  Products 
Corporation,  3110  E.  Willow  St.,  Long  Beach, 
CA,  90806,  (213)  595-6337. 


MAQfiC  PFOQIGTS  GCflMMTICN 

See  printers  on  display  at  Dataproducts  booth  in  the  NCC  Show 
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And  the  Costs  of  Collection 

Authorized  Service  Helps  Merchants  Beat  Bad  Checks 


By  John  P.  Hebert 

Of  the  CW  Staff 

CHARLOTTE  N.C.  Local  merchants 
have  stormed  to  a  computer-based  check 
authorization  service  to  reduce  large  num¬ 
bers  of  bad  or  “rubber”  checks  from 
bouncing  profits  out  their  doors. 

The  businesses  -  large  and  small  —  are 
subscribing  to  the  Checkfax  information 
service  because  “they  always  have  a  hand¬ 
ful  of  returned  checks”  which  are  costly 
and  time-consuming  to  track  down,  ac¬ 
cording  to  C.  George  Henderson,  execu¬ 
tive  vice-president  of  the  Charlotte  Mer¬ 
chants  Association  (CM A). 

CMA’s  350  to  400  members,  who  began 
using  the  system  last  week,  hope  to  re¬ 
duce  by  80%  the  number  of  checks  taken 
primarily  from  the  habitual  bad-check 
passer,  he  said. 


There  is  a  two-fold  philosophy  behind 
subscribing  to  Checkfax,  Henderson  said. 
First,  the  service  should,  to  a  large  extent, 
eliminate  the  high  costs  associated  with 
attempting  to  collect  on  a  bad  check. 

To  make  a  rubber  check  one  that  is 
valid,  the  merchant  must  first  correspond 
in  some  way  with  the  passer  and  advise 
him  of  the  legal  implications  of  passing  a 
bad  check,  he  explained. 

If  this  fails,  the  merchant  must  turn  the 
matter  over  to  law  enforcement  agencies 
or  turn  to  a  collection  agency  and  pos¬ 
sibly  seek  court  action,  he  said. 

Secondly,  if  the  service  does  cut  down 
on  the  amount  of  returned  checks,  it  will 
make  businesses  more  profitable.  The¬ 
oretically,  Henderson  added,  those  sav¬ 
ings  could  be  passed  along  to  the  con¬ 
sumer. 


Checkfax  is  a  software  package  and 
documentation  requiring  two  IBM  main¬ 
frames  —  a  7  and  a  3/10— and  a  tone- 
type  telephone  at  subscribing  retailers, 
according  to  the  service’s  developer,  Pete 
Prophit. 

The  consumer’s  driver’s  license  number 
or  substitute  card  from  the  state  motor 
vehicle  department  or  public  safety  de¬ 
partment  is  keyed  into  the  system  over 
dial-up  Ones,  Prophit  explained. 

The  computer  system  (in  Charlotte’s 
case,  it  is  located  in  Greensboro,  N.C.) 
tells  the  merchant,  in  a  woman’s  voice, 
two  things:  a  personal  code  rating  from  1 
to  9  for  that  particular  driver’s  license 
number,  comprising  the  check-cashing 
history,  and  an  activity  number,  or  num¬ 
ber  of  calls  made  on  that  check  corres¬ 
ponding  to  that  license  number  in  the 


past  48  hours,  he  continued. 

Armed  with  this  information,  the  mer¬ 
chant  can  decide  whether  to  take  the 
person’s  check.  For  example,  if  the  per¬ 
son  has  a  “9”  for  a  personal  code  rating, 
it  would  indicate  a  bad  risk  because  a 
high  activity  number,  corresponds  with  a 
greater  risk,  he  said. 

In  addition,  every  subscribing  store  gets 
a  security  number  that  must  be  entered 
via  the  telephone  pad  to  identify  the 
merchant  as  a  valid  user  of  the  system, 
Prophit  added. 

The  IBM  7  is  equipped  with  a  teleproc¬ 
essing  module,  24K  of  disk  storage  and  a 
voice  response  unit. 

An  IBM  3/10  receives  new  information 
from  merchants  and  law  enforcement 
agencies  and  compiles  it  on  files  on  a 
two-hour  run  every  day.  The  disks, 
Prophit  noted,  are  then  manually 
swapped  from  the  3/10  to  the  7. 

The  3  has  IBM  5440  disk  packs  holding 
2.5M  bytes  each,  he  added. 

Privacy  Considerations 

Ken  Uffman,  owner  of  Checkfax’s 
rights,  and  Prophit  had  to  make  the  sys¬ 
tem  conform  to  Federal  Trade  Commis¬ 
sion  requirements  on  privacy  and  credit 
reporting,  Prophit  said,  adding  the  system 
is  intended  solely  for  check-cashing  trans¬ 
actions,  requires  a  merchant  security 
identification  code  and  gives  the  sub¬ 
scriber  no  written  transaction  material. 

A  merchant  could,  however,  inquire 
about  the  check-cashing  history  of,  for 
example,  a  prospective  employee  with  the 
system,  Prophit  noted,  adding  it  would  be 
against  state  and  federal  laws  to  do  so. 

Even  with  those  safeguards  acting  as  a 
deterrent  to  abuse  by  subscribers,  there  is 
no  way  to  prove  a  merchant  did  exactly 
that,  Prophit  agreed. 

Although  the  service  does  list  each  mer¬ 
chant  by  individual  identification  num¬ 
ber,  the  system  does  not  log  drivers’  li¬ 
censes  which  are  the  subject  of  retailers’ 
inquiries,  he  said. 

Merchants,  on  the  other  hand,  have 
been  subject  to  increasing  losses  from  bad 
checks  for  the  past  couple  of  years,  he 
said,  explaining  an  increase  in  white-collar 
crime,  the  1974  recession  and  the  result¬ 
ing  inflation  are  primary  causes  for  mer¬ 
chants  subscribing  to  Checkfax. 

‘Fast  and  Simple’ 

With  Checkfax,  a  merchant  can  volun¬ 
tarily  check  on  a  consumer’s  check¬ 
writing  history,  Prophit  said.  “It  is  so  fast 
and  simple  because  the  total  transaction 
takes  25  seconds  on  the  telephone.” 

Stores  are  “more  than  willing  to  save 
$100  a  day  by  spending  $50  each 
month”  -  the  typical  charge  for  the  serv¬ 
ice,  which  is  available  24  hours  every  day, 
he  added. 

Each  inquiry  costs  the  retailer  no  more 
than  10  cents  and  could  only  cost  four 
cents  for  high-volume  users  such  as  food 
chains,  which  make  a  lot  of  inquiries. 

Public  Reaction 

Manual  efforts  could  duplicate  what  the 
Checkfax  service  does,  but  the  cost  is 
prohibitively  expensive,  he  added. 

When  asked  about  people  reacting  to  a 
computer  system  compiling  check-writing 
information  on  consumers,  Henderson 
said  there  was  no  reason  for  the  public  to 
react  negatively. 

“Computers  are  everywhere,  so  what  is 
there  to  get  upset  about?”  he  asked. 

“Computers  are  a  way  of  life”  and  in 
the  case  of  Checkfax,  the  machines  are 
good  for  people  with  good  ratings,  he 
said,  describing  the  system’s  advantages. 

The  Charlotte  district  attorney  looks 
upon  the  service  favorably,  because  it  will 
reduce  the  number  of  warrants  for  bad- 
check  passers  at  Charlotte’s  police  head¬ 
quarters,  which  number  between  7,000 
and  8,000,  Henderson  said. 


Now  you  can  tie 
a  top-quality  printer  to 
distributed  computers. 


In  the  eyes  of  many  observers  the  development 
of  computers  has  far  out-stripped  development  of 
printers.  As  you  move  into  distributed  computing,  we 
suggest  you  consider  this  proven  method  of  solving 
printing  problems  before  they  start. 

Our  Grumman  Printer  Controller  ties  a  wide 
variety  of  computers  to  the  world’s  most  renowned 
printer  for  combined  reliability,  speed  and  quality. 

In  distributed  computing  it  provides  you  with  the 
opportunity  to  develop  high  quality,  highly  reliable 
batch  terminals  driven  by  a  mini. 

Our  printer  controller  interfaces  an  IBM  1403 
model  -2,  -3  or  -Nl  to  a  variety  of  computers,  including 


Burroughs,  CDC,  Data  General,  DEC,  Digital 
Scientific,  IBM  1130,  Univac  and  Xerox.  We  can 
quickly  adapt  the  IBM  1403  to  many  other  computers, 
also.  For  multi-vendor  installations  we  can  add  a 
switch  to  your  controller  to  allow  you  to  connect  the 
IBM  1403  to  either  of  two  different  computers. 

Users  can  rent,  lease  or  buy  both  the  printer  and 
controller.  And  we  are  ready  to  work  with  systems 
designers  of  distributed  computing,  too. 

For  full  information,  call  or  write  Joe  McDonough, 
Grumman  Data  Systems  Corporation,  45  Crossways 
Park  Drive,  Woodbury,  N.Y.  11797.  GRUMMAN 
(516)  575-3034.  Telex:  96-1430. 


Grumman  Data  Systems 

Products  and  services  that  lower  the  cost  of  computing. 

Canada:  Digital  Interfaces  Ltd.,  4800  Dundas  St.  West,  Islington,  Ontario  M9A  1B1 
Finland:  OY  D.  H.  Wirkkala  AB,  YLAPORTTI 1A.  02210  ESPOO 21,  Finland 
Germany:  Institut  Fiir  Angewandte  Elektronik.  Zen t rale  Verwaltung,  D  2072  Bargteheide,  Am  Bargfeld  17,  Germany 
Switzerland:  Intersystems  AG.  4018  Basel/Switzerland,  Dornacherstrasse210 
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Mass.  Hospital  Saving  $525/Mo  With  Microfiche 


By  Stephen  L.  Priest 
Special  to  Computerworld 

BROCKTON,  Mass.  -  The 
Brockton  Hospital,  a  322-bed 
private  nonprofit  general  hospi¬ 
tal  here,  is  realizing  a  S5 25/mo 
savings  in  paper,  DP  and  man¬ 
hour  costs  by  preparing  accounts 
receivable  trial  balances  on  mi¬ 
crofiche. 

Previously  multiple  copies  of 
six  types  of  trial  balances  (alpha, 
numeric,  preadmit,  financial  sta¬ 
tus,  credit  and  under  $5)  were 
prepared  weekly  and  semi¬ 
weekly. 

The  voluminous  paper,  dis- 

Kodak  COM  Unit 
Operates  On-Line 


tribution  time  and  computer 
hours  required  to  prepare  and 
decolate  the  trial  balances  cost 
an  average  of  $997/mo,  not  in¬ 
cluding  the  cost  of  storing  se¬ 
lected  trial  balances  for  future 
reference. 

A  cost  analysis  of  the  way  the 
trial  balances  were  prepared  pri¬ 
or  to  the  switch  to  microfiche 
against  the  recently  imple¬ 
mented  service  bureau  approach 
showed  that  having  the  com¬ 
puter  prepare  a  magnetic  tape 
containing  the  trial  balances  and 
then  sending  that  tape  to  a  mi¬ 


crofiche  company  would  be  the 
best  way  to  go. 

Improvements  Indicated 

The  study  indicated  that 
Brockton  would  eliminate  paper, 
significantly  reduce  DP  report 
preparation  time  because  mag¬ 
netic  tape  is  several  times  faster 
than  paper,  reduce  clerical  dis¬ 
tribution  man-hours  and  have 
the  reports  available  sooner  than 
with  the  paper  system. 

Also,  storage  of  reference  trial 
balances  would  stop  being  a 
problem. 


The  hospital  decided  to  go 
with  a  service  bureau  rather  than 
an  in-house  system  on  the  basis 
of  cost.  An  in-house  system 
would  have  cost  about 
$100,000,  which  was  too  expen¬ 
sive. 

Brockton  uses  Synergraphics,  a 
COM  bureau  in  Wakefield,  Mass. 
The  tape  is  taken  to  a  bus  line 
which  transports  it  to  a  location 
where  it  is  picked  up  by  the 
service  bureau.  The  completed 
microfiche  is  then  returned  to 
the  hospital. 

The  magnetic  tape  is  prepared 


on  an  NCR  C-200  system  with 
32K  of  memory  disk  and  tape. 

The  cost  of  transporting  and 
producing  the  microfiche,  in¬ 
cluding  the  purchase  of  10  mi¬ 
crofiche  viewers  amortized  over 
36  months,  averages  $47 2/mo. 
Thus,  the  hospital  is  realizing  an 
average  savings  of  $5  25/mo  us¬ 
ing  microfiche-prepared  ac¬ 
counts  receivable  trial  balances. 

Presently  other  areas  of  micro¬ 
fiche  usage  are  being  investi¬ 
gated. 

Priest  is  manager  of  data  rvs- 
tems  at  the  Brockton  Hospital. 


If  you’re  designing  a  system  to  run  NonStop- 


ROCHESTER,  N.Y. -The 
Eastman  Kodak  Co.  KOM-85 
computer  output  microfilm 
(COM)  unit  is  designed  to  op¬ 
erate  off-line  or  on-line  to  a 
turnkey  minicomputer  front-end 
unit. 

The  system,  which  is  capable 
of  producing  microfilm  at 
120,000  char./sec  transfer  rates, 
offers  a  variety  of  reduction 
ratios  and  formats,  the  firm  said. 
Both  16mm  and  35  mm  roll  film 
as  well  as  microfiche  in  widths 
of  82.5mm  and  105mm  can  be 
produced. 

In  addition,  an  expanded-page 
format  capability  has  been  op¬ 
tionally  added.  This  allows  the 
microfilmer  to  create  pages  that 
are  wider  and  deeper  than  the 
standard  132  char./line  by  64 
lines  per  page,  the  firm  said. 

Pages  with  up  to  172  char./line 
and  88  line/page  can  be  filmed, 
accommodating  all  existing  com- 
puter-£age  formats,  the  firm 
.noted.  .  . 

Film  cassettes  can  hold  up  to 
1,000"  ft/load,  the  company  add¬ 
ed. 

Operator  control  of  the  size 
and  aspect  ratio  of  characters 
displayed  and  filmed  is  another 
feature.  Independent  adjust¬ 
ments  for  character  height  and 
width  permit  this  control,  the 
firm  said. 

Column  Indexing  Feature 

A  column  indexing  capability 
that  allows  the  user  to  place  an 
index  above  or  below  each  col¬ 
umn  of  pages  helps  users  to  lo¬ 
cate  desired  data. 

High-contrast  fiche  titles  and 
“eyeball'  characters”  are 
achieved  by  a  dense  character 
that  does  not  require  overprint¬ 
ing,  the  company  noted. 

COM  formatting  can  be  han¬ 
dled  with  Kodak  Info-Link  soft¬ 
ware  or  formatting  programs 
may  be  written  by  the  user. 

A  turnkey  minicomputer  sys¬ 
tem  —  the  Hewlett-Packard  mag¬ 
netic  tape  reformatting  sys¬ 
tem  -  is  a  front-end  system  for 
off-line  reformatting  of  print- 
image  tapes. 

The  minicomputer  system  has 
32K  of  memory,  an  intelligent 
terminal  with  two  read/ write 
cartridge  drives,  CRT  display 
and  a  tape  drive.  Both  seven- 
track  and  nine-track  tapes  from 
200  to  1 ,600  bit/in.  in  NRZI  and 
PE  formats  are  accepted,  the 
firm  said. 

The  KOM-85  will  be  available 
in  spring  1977  and  costs 
SI  16,000,  the  firm  said  from 
323  State  St.,  Rochester,  N.Y. 
14650. 


Don’t  Tie  Your  Terminals  To  A  Single  Processor 
System— Give  Your  Customers  Tandem 
NonStop™  Performance! 

The  Tandem  16  is  a  true  multiple  processor  system 
that  won’t  shut  down  with  component  failure.  Any 
failure  that  occurs  can  be  repaired  without  shutting 
down  the  system;  and,  a  failure  in  one  module  will  not 
contaminate  data  in  another  module  or  cause 
deterioration  in  the  data  base. 

The  diagram  illustrates  Tandem  modularity  and  how 
multiple  processors  can  be  added  to  increase 
capacity  as  needs  grow.  Existing  hardware  and 
software  are  retained,  and  additional  processors  can 
be  added  without  interrupting  system  operation! 


Banks,  distributors,  credit  card  processors, 
transportation  companies— anyone  needing 
uninterrupted  on-line  transaction  processing  will 
be  delighted  with  the  Tandem  16  NonStop  system 
performance  and  economy.  Someday,  all  on-line 
transaction  processing  will  be  handled  by  multiple 
processor  systems  that  won’t  shut  down !  Someday  is 
today!  Tandem  is  doing  it  right  now,  with  multiple 
processor  systems  starting  under  $80,000. 

Tandem  Computers,  Inc.,  20605  Valley  Green  Drive, 
Cupertino,  Ca  96014,  or  Tandem  Computers,  Inc., 
GmBH  Bernerstrasse  50A  Frankfurt  56,  Germany. 

Call  Sam  Wiegand,  VP  Marketing,  at  800-538-9360 
for  more  information  about  the  computer  that 
won’t  shut  down! 
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Study  Points  to  Decentralized  Approach  for  Mopac 


CHICAGO  The  St.  Louis-based  Mis¬ 
souri  Paulk  Railroad  (Mopac)  chose  the 
decentralized  rather  than  the  centralized 
approach  for  its  1  ransportation  Control 
System  (ICS)  largely  on  cost  considera¬ 
tions.  but  not  before  performing  a  three- 
step  analysis  of  the  new  applications, 
a. cording  to  James  A.  Shattuck.  manager 
>i  the  ICS  development  project. 

The  tirst  step  was  task  definition,  he 
said,  which  involved  defining  and  docu¬ 


menting  the  objectives  of  the  system  and 
identifying  the  application  tasks  needed 
to  reach  these  objectives. 

All  interfaces  with  existing  systems  also 
were  reviewed  and  documented,  he  said. 

I  he  second  step  involved  a  statistical 
analysis  of  transaction  volumes  based  on 
actual  activity  which  showed  the  system 
would  exceed  75,000  program  loads  per 
day  and  would  process  more  than  three 
million  application  file  accesses.  The  total 


number  of  messages  weas  estimated  at 
130,000  per  day  containing  more  than  49 
million  characters. 

Minicomputer  and  central  computer 
hardware  requirements  were  established 
from  this  information,  Shattuck  said. 

The  third  step  comprised  an  economic 
and  logical  analysis  of  three  development 
strategies:  a  local  minicomputer  ap¬ 
proach,  a  central  integrated  computer  ap¬ 
proach  and  a  central  independent  com¬ 
puter  approach,  Shattuck  said. 

The  central  integrated  system  would 
have  required  merging  the  yard  and  termi¬ 
nal  function  into  the  central  TCS  design, 
vastly  increasing  the  complexity  of  the 
system,  he  explained. 

It  also  would  have  increased  develop¬ 
ment  costs  and  delayed  cutover  of  future 
phases  by  1  0  to  12  months,  he  added. 

The  central  independent  strategy  in¬ 
volved  developing  the  Yard  And  Terminal 
System  (Yats)  on  a  central  computer  as 
an  independent  subsystem  of  TCS,  Shat- 

Gea<  Adds  Printer 

MARKHAM,  Ont.  -  A  receive-only 
chain  printer  with  controller  which  ac¬ 
cepts  print  data  in  serial  Ascii  form  is 
available  from  Geac  Computer  Corp. 

The  Model  40,  which  can  be  remotely 
operated,  comes  in  friction  or  tractor- 
feed  formats  and  has  a  print  speed  of 
9,600  bit/sec,  Geac  said. 

The  controller  is  pollable,  permits  full 
remote  computer  control  of  the  printer 
and  provides  automatic  parity  error  de¬ 
tection,  the  firm  added. 

The  printer  and  modem  interface  costs 
$5,800  in  an  80-column  version;  the 
132-column  version  costs  $7,200.  Geac  is 
at  450  Denison  St.,  Markham,  Ontario 
L3R  1B9. 


tuck  continued. 

This  approach  would  have  required  only 
minor  modifications  to  current  TCS  de¬ 
sign  without  increasing  the  complexity  of 
the  TCS  system  development,  he  said. 

However,  he  added,  the  central  hard¬ 
ware  to  operate  the  system  would  have 
needed  upgrading  to  backup  the  on-line 
computer  and  handle  the  increased  soft¬ 
ware  development  requirements. 

Communications  also  would  have 
needed  upgrading. 

The  local  minicomputer  system  strategy 
adopted  was  simpler  and,  in  terms  of 
monthly  rental  prices,  was  estimated  as 
95%  less  costly  than  either  of  the  two 
central  system  approaches,  Shattuck  said. 

More  Development  Opportunity 

The  decentralized  approach  also  offered 
Mopac  the  opportunity  of  developing 
Yats  as  an  independent  subsystem  with¬ 
out  any  central  system  modifications. 

The  decentralized  system  can  be  ex¬ 
panded  with  greater  ease  as  the  need 
arises,  Shattuck  said.  And,  in  the  event  of 
a  central  system  failure,  the  independent 
subsystem  can  continue  to  process  local 
functions  while  offering  better  response 
time. 

Counter  Tells  When  to  Reink 

BURLINGTON,  Mass.  —  The  Computer 
Link  Corp.  line  counter  was  designed  to 
let  the  user  know  when  to  reink  a  printer 
ribbon  and  therefore  stretch  the  ribbon’s 
life. 

A  Ribbon  Management  System  can 
avoid  wasted  time,  paper  and  reruns 
caused  by  poor  printing  resulting  from 
overused  ribbons,  the  company  said. 

The  line  counter  costs  $295  from  the 
firm  at  14  Cambridge  St.,  Burlington, 
Mass.  01803. 


In  the  Payroll  Jungle? 

It's  easy  .  .  .  take  one  obsolete  payroll,  add  eight  ERISA 
earnings,  ten  HMO  deductions,  one  long  form  W-2  and  one  Vice 
President  screaming  about  an  EEO  violation  and  you  sure  can 
get  trapped  . . . 

The  solution  is  easy  .  .  .  up-to-date  Wang  payroll/personnel/ 
ERISA  software  for  your  IBM/Burroughs/Honeywell/Univac 
system  ... 

For  more,  call  Joe  Nestor  (617)  851-4111,  Wang  Laboratories, 
Inc.,  Lowell,  MA  01851.  In  California,  call  Carl  Tarascio  (714) 
631-0138. 


( WANG )  | 


Another  good  reason  for  taking  part  in  You  can  match  your  solutions  to 

the  1977  Computer  Caravan:  prospects'  problems  at  the  Caravan. 


The  1977  computer  buyer  is  an  important  individual  looking  for  viable  solutions 
to  a  host  of  problems.  His  workload  has  increased,  his  deadlines  are  tighter,  and 
it's  his  responsibility  to  see  that  the  DP  center  meets  the  organization's 
rising  expectations. 

That's  why  thousands  of  computer  buyers  from  all  over  the  country  are 
planning  to  attend  the  1977  Computer  Caravan.  They'll  be  there  to  gather 
information  about  a  variety  of  products  and  services  that  can  help  solve 
specific  problems  at  their  installations,  evaluate  the  companies  that  supply 
them,  and  select  the  ones  that  best  meet  their  needs. 

If  you're  marketing  computer  products  or  services,  then  you  should  be 
part  of  the  1977  Computer  Caravan.  How  else  could  you  meet  more  than 
30,000  computer  buyers  across  the  country  in  just  ten  short  weeks? 

For  complete  information  on  how  the  Caravan  can  work  for  you,  write 
us.  Just  use  the  coupon,  or  call  Roy  Einreinhofer  at  (617)  965-5800. 


NINE  COMPUTER  SHOPPING  CENTERS  THAT 
BRING  THE  BUYERS  TO  YOU 
San  Francisco,  Los  Angeles,  Cleveland,  St.  Paul,  Chicago, 
New  York,  Philadelphia,  Washington,  D.C.,  and  Boston. 
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1  To:  Roy  J.  Einreinhofer 
it  National  Sales  Manager 

■  The  Computer  Caravan 

;  797  Washington  Street 

J  Newton,  MA  02160 


COMPUTER 
CARAVAN! 


Please  send  me  more  information  on  exhibiting  in  the  1977  Computer  Caravan. 


Name 
Title _ 

Company  _ _ _ _ 

Address _ 

City - State _ Zip 

Phone( _ ) _ _ _ _ 
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NEW  CAPABILITIES  IN  PLOTTERS 


TEKTRONIX  4662 


As  the  first 

interactive  small  plotter, 
it  was  the  only  „ 

intelligent  choice. 


Problem:  Until  now,  no 
small  plotter  could 
cany  on  an  intelligent 
conversation. 

Because  most  B-sized 
plotters  have  been  pretty 
much  the  same:  slow,  unreli¬ 
able,  and  dumb.  Even  with 
large  off-line  plotters  you  can 
wait  hours,  even  days,  for  re¬ 
sults  . . .  and  if  there’s  a 
mistake — start  over. 

Solution:  Tektronix’ 
new  microprocessor- 
based  4662.  For  in¬ 
teractive  plotting,  page 
scaling,  digitizing,  and 
camera-ready  output. 
Just  $3995. f 


The  4662  is  the  first  smart 
buy  among  1 1  "xl7"  flatbed 
plotters.  Its  digital  design  and 
vector  generation  offer  excep¬ 
tional  accuracy  and  repeatabil¬ 
ity  without  drift  or  slidewire  dirt 
build-up.  Its  1600-byte  buffer 
lets  the  host  work  while  the 
4662  plots  ...  at  speeds  up  to 
22  ips. 

It’s  the  first  B-sized 
plotter  with  graphic 
input.  Digitizing  capability 
and  built-in  joystick  mean 
you  can  input  corrections 
in  seconds,  experiment 
with  designs,  and  run  off 
camera-ready  copies 
practically  as  fast  as  you 
load  paper. 

It’s  plug-to-plug 
compatible  with  virtually 
any  RS-232  system . . .  from 
minis  to  mainframes.  You 
can  plot  circles  around  any 
other  B-sized  plotter,  for  about 
the  same  price  as  the 
competition. 

Want  immediate 
action  on  the  4662? 

Call  toll-free: 

(800)  547-1880. 


The  4662  contains  its  own  character 
generator,  alpha  rotation,  and  page 
scaling,  thus  minimizing  support 
software.  Proven  graphic  and  plotter 
software  is  provided  by  Tektronix. 


The  4662. 
Plug  it  in. 

It  speaks  for 
itself. 


ttl.S.  Domestic  price  only 


Tektronix,  Inc. 

Information  Display  Group 
RO.  Box  500 

Beaverton,  Oregon  97077 

Tektronix  Datatek  MV 

RO.  Box  159 

Badhoevedorp,  The  [Netherlands 
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\ou  shouldn’t  have  to  apologize 
for  your  mother’s  behavior. 


The  problem  with  your  big  computer  is  that  it  was 
designed  to  work  in  batch.  A  mode  of  operation  that  has 
made  your  mother  all  too  human. 

It’s  the  reason  your  mother  has  to  be  fed  awkward 
media  like  punched  cards.  It’s  also  why  she  can’t  accept 
data  from  its  source,  and  has  to  spend  time  editing  and 
verifying  that  data. 

And  it’s  the  reason  your  big  computer  can’t  provide 
reports  on  demand.  In  formats  that  work  better  for  your 
users  than  for  her. 

But  don’t  throw  up  your  hands  and  walk  away. 
Instead,  get  your  mother  a  little  help.  A  computer  that 
can  take  some  of  that  load  off  her. 

A  Data  General  commercial  ECLIPSE  computer. 

The  commercial  ECLIPSE  computer  is 
smaller  than  the  big  computers  you  may  be 
used  to  using.  But  it  has  the  things  big  com¬ 
puters  have.  A  commercial  instruction  set 
that  has  an  EDIT  function,  for  example.  And 
large  memory  configurations. 

The  ECLIPSE  system  also  has  incredibly 
easy-to-use  interactive  data  entry/access 
software  called  Idea  that  speeds  application 
development  and  use.  And  speeds  use  of 
business-oriented  files  maintained  by  our 
INFOS  data  management  system  with  multi¬ 
level  keyed  access. 

The  COBOL  that’s  available  with  the 


commercial  ECLIPSE  computer  is  the  highest  level  imple¬ 
mentation  of  ANSI  74  COBOL  standards.  It’s  a  complete 
language  system  that  comes  with  features  like  an  inter¬ 
active  debugger  and  an  integrated  SORT/MERGE.  Plus  the 
ECLIPSE  system  makes  an  IBM-compatible  RPG II  and 
real-time  FORTRAN  available. 

Most  important,  the  ECLIPSE  computer  has  a  com¬ 
munications  ability  that  lets  you  interface  to  your  big 
computer.  For  example,  when  talking  to  an  IBM  system  the 
ECLIPSE  can  emulate  3780/2780  and  HASP  procedures. 

Or  just  be  itself. 

And  wherever  you  put  an  ECLIPSE  system,  you  can 
plan  on  it  doing  more  than  one  thing  at  a  time.  Up  to  16 
Idea  applications  and  remote  job  entry  concurrently,  for 

example. Or  one  Idea  application  using  up  to  16 
terminals  while  a  COBOL  program  processes 
previously  entered  data.  Or  simultaneous 
program  development  and  communications. 

It’s  all  from  Data  General,  a  major  com¬ 
puter  manufacturer.  Which  means  you  get 
full  software  support,  a  range  of  system  and 
field  engineering  services,  financing 
alternatives,  compatible  peripherals  and 
much  more. 

So  write  for  information. 

That  way  you’ll  be  able  to  spend  more 
time  satisfying  your  users.  And  less  time 
making  apologies  for  your  mother. 


COMMERCIAL  ECLIPSE  COMPUTERS:  BECAUSE  YOUR  MOTHER  NEEDS  A  LITTLE  HELP 


t  w  Data  General 

ECLIPSE  is  a  registered  trademark  of  Data  General  Corporation.  INFOS  is  a  trademark  of  Data  General  Corporation. 

Data  General,  Route  9,  Southboro,  Mass.  01772,  (61  7)  485-9 1 00.  Data  General  (Canada)  Ltd. ,  Ontario.  Data  General  Europe, 
15  Rue  Le  Sueur,  F^ris751l6,  France.  Data  General  Australia,  Melbourne  (03)  82- 1  361 


Tycom  Key-to-Floppy 
Fits  Small  IBM  Systems 

FAIRFIELD,  N.J.-An  IBM-compat¬ 
ible  key-to-floppy  disk  system  has  been 
introduced  by  Tycom  Systems  Corp. 

The  Tycom  3741,  consisting  of  an  IBM 
Selectric,  floppy  disk  unit  and  electronic 
console,  collects  data  on  the  disks  which 
can  then  be  stored  or  retrieved  by  means 
of  the  Selectric,  a  CRT  or  an  IBM  5100 
portable  computer.  Model  3741  or  Sys¬ 
tem  32,  the  company  said. 

The  3741  uses  the  Ascii  format,  is  Tele¬ 
type-compatible  and  RS-232  asynchro¬ 
nous  with  speeds  selectable  from  110-  to 
9,600  bit/sec. 

Any  Teletype-compatible  Ascii  terminal 
can  be  connected  directly  to  the  disk 
system  and  can  command  the  disk  file, 
Tycom  noted. 

A  special  program  sequence  can  be  writ¬ 
ten  for  the  5100  to  output  data  continu¬ 
ously  from  the  tape  cassette  to  the  disk 
through  the  serial  I/O  adapter,  the  firm 
added. 

The  Tycom  3741  is  priced  at  $7,750, 
the  company  said  from  26  Just  Road, 
Fairfield,  N.J.  07006. 

Controller  Made  for  Interdata  Use 

MOUNTAIN  VIEW,  Calif.  -  The 
TDC803  single-card  disk  controller  from 
Minicomputer  Technology  was  designed 
for  use  with  Interdata  systems. 

The  controller,  which  interfaces  to  up 
to  four  California  Computer  Products, 
Inc.  (Calcomp)  Trident  disk  drives,  oc¬ 
cupies  one  slot  in  the  chassis  of  an  Inter¬ 
data  mini,  the  firm  said. 

The  TDC803  features  sector  buffering 
so  it  can  be  operated  with  or  without  a 
selector  channel,  the  company  added,  and 
includes  rotational  position  sensing,  dual¬ 
access  capability  and  an  on-board  logic 
probe. 

It  contains  512  bytes  of  internal  ran¬ 
dom-access  memory  (RAM),  permitting 
up  to  446  data  bytes  to  be  stored  per 
sector,  the  company  noted.  The  RAM  can 
be  expanded  to  2K  bytes. 

The  controller  comes  with  cables  to  the 
first  drive,  a  diagnostic  formatter  package 
and  drivers  for  the  Interdata  operating 
system. 

The  TDC803  costs  $1,900,  the  firm  said 
from  1901  Old  Middlefield  Way,  Moun¬ 
tain  View,  Calif.  94043. 

Electric  Utilities  Get  Turnkey 

'EVERETT,  Mass.  —  Minicomputer 
Systems  Technology,  Inc.  (MST)  has  a 
turnkey  minicomputer  system  for  electric 
utility  companies. 

Called  A  Better  Administrative  Com¬ 
puter  Utility  System  (Abacus),  the 
system  is  based  on  Digital  Equipment 
Corp.’s  PDP-1 1  CPU  and  MST  proprietary 
applications  software  developed  in  DEC’s 
Dibol,  the  firm  said. 

Configured  around  a  PDP-1 1  with  64K 
bytes  of  memory,  the  system  can  include 
up  to  64  CRTs,  up  to  88M  bytes  of  disk 
and  one  or  more  printers.  Abacus  was 
designed  for  utilities  with  from  2,000  to 
70,000  accounts,  MST  said. 

The  40-program  software  package  is 
written  in  a  menu-oriented  style  that 
allows  users  to  pick  jobs,  subjobs  or 
functions  from  lists  on  the  CRT. 

It  provides  billing,  automatic  estimating, 
dunning  notices  and  reports,  accounts 
receivable,  ledger  card  and  management 
reports,  MST  said. 

A  basic  Abacus  costs  $50,000  with  the 
price  varying  according  to  the  configura¬ 
tion.  MST  is  at  137  Ferry  St.,  Everett, 
Mass.  02149. 
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Saving  About  $20.000/Year 

Billboard  Firm  Switches  From  Batch 


By  Esther  Surden 

Of  the  CW  Staff 

LOS  ANGELES  Switching  from  a 
batch-oriented  small  system  to  an  on-line 
minicomputer  will  save  Pacific  Outdoor 
Advertising  (POA)  here  an  estimated 
$20, 000/year  in  keypunching  costs,  ac¬ 
cording  to  David  Sanford,  manager  of 
information  systems. 

The  batch  system  was  “just  too  expen¬ 
sive,”  Sanford  said.  The  company’s  in¬ 
creasing  growth  and  the  prospect  of  the 
data  center  becoming  the  corporate  data 
center  for  the  firm’s  parent  company 
caused  POA  to  look  around  for  an  on-line 
system. 

The  POA  considered  systems  from  Bur¬ 
roughs,  NCR,  Digital  Equipment  Corp., 
IBM,  Varian  Data  Machines,  Univac  and 
Hewlett-Packard  (HP)  and  narrowed  the 
field  to  DEC,  Burroughs,  Varian  and  HP 
through  a  request  for  proposals. 


Its  decision  was  made  on  a  variety  of 
criteria  including  cost,  throughput  perfor¬ 
mance,  the  business-oriented  languages 
available  on  the  systems,  operating  sys¬ 
tem  capabilities,  on-line  capacity  and  the 
software  available  for  the  systems. 

Finally,  a  benchmark  was  run  to  deter¬ 
mine  if  the  systems  could  handle  a  propri¬ 
etary  updating  package  developed  in- 
house.  The  results  pointed  to  the  HP 
system,  Sanford  said. 

“Under  the  NCR  Century  101  system, 
the  package  took  70  hours  a  month  to 
perform  a  major  update  while  the  HP 
system  can  do  it  in  20  hours  a  month,” 
POA  found. 

Tracking  Franchises 

The  firm  owns  and  manages  over  6,000 
billboards  and  hand-painted  panels  in 
southern  California.  Each  board  is  a 
separate  franchise  and  requires  extensive 


User  Credits  On-Line  System 
With  Keeping  Lab  in  Business 


By  Edith  Holmes 

Of  the  CW  Staff 

COLUMBUS,  Ohio  -  “Our  lab  is  alive 
today  primarily  because  of  our  on-line 
minicomputer  system,”  according  to 
Richard  J.  Freuler,  a  research  associate 
with  Ohio  State  University’s  Aeronautical 
and  Astronautical  Research  Laboratory 
(AARL)  here. 

“The  system  helped  us  keep  our  heads 
above  water  during  the  severe  inflation  of 
1974-75,  a  time  when  a  number  of  labs 
dedicated  to  fundamental  research  were 
phased  out,”  he  added. 

Just  how  “alive”  is  AARL  at  Ohio 
State?  Well,  it  helped  to  calibrate  one  of 
the  temperature-sensing  mechanisms  for 
the  recent  Viking  missions  to  Mars, 
Freuler  said. 

Working  under  contract  for  Martin-Mari¬ 
etta  Corp.,  the  lab  had  to  test  the  temper¬ 
ature  probe  responsible  for  helping  scien¬ 
tists  on  earth  keep  Vikings  1  and  II  cool 
enough  while  entering  the  low-density, 
carbon  dioxide  Martian  atmosphere. 

“We  must  have  been  right  in  our  calcula¬ 
tions  because  both  Vikings  landed,” 
Freuler  stated,  adding  “we  never  could 
have  completed  this  work  in  the  time 
required  with  our  old  analog  computer.” 

The  analog  system  was  what  AARL  had 
prior  to  acquiring  a  Harris  Corp.  Slash  5 
CPU  and  developing  its  on-line,  real-time 
data  acquisition  and  reduction  system. 

Wind  tunnel  tests  of  the  characteristics 
of  airfoils  or  airplane  wings,  the  mainstay 
of  the  laboratory’s  experiments,  took 
days  to  analyze  under  the  old  system, 
Freuler  said.  Slide  rules  and  hand  calcu¬ 
lators  were  used  to  convert  the  data 
gathered  by  the  analog  system  to  usable 
form. 

Since  September  1973,  when  the  Harris 
system  was  installed,  the  lab  has  gathered 
data  in  digital  form  through  a  real-time 
front  end  —  an  analog-to-digital  con¬ 
verter.  Freuler  noted  that  data  in  digital 
form  from  the  wind  tunnel  tests  can  be 
massaged  immediately  for  results. 

In  addition  to  the  Harris  CPU  with  32K 
words  of  memory,  which  Freuler  main¬ 
tained  is  ready  a  medium-  rather  than  a 
mini-sized  processor,  the  AARL  system 
presently  includes  a  300  card /min  card 
reader,  a  450  line/min  printer,  a  Teletype 
33ASR  and  a  9,600  bit/sec  Tektronix 
CRT. 

When  the  lab  selected  its  system  three 
years  ago,  it  benchmarked  equipment 
from  several  manufacturers  and  finally 
had  to  choose  between  systems  from 


Dr.  Stuart  L.  Petrie,  the  lab’s  associate 
director,  points  out  a  real-time  plot  to 
Richard  Freuler. 

Harris  and  General  Automation  Corp. 
The  Harris  Slash  5  was  acquired  primarily 
because  of  its  24-bit  machine  capability 
and  the  real-time  characteristics  of  its 
operating  system,  Freuler  said. 

The  Harris  CPU  has  been  used  in  the  Air 
Force  and  “has  had  a  pretty  good  track 
record,”  he  added. 

In  the  last  three  years,  the  lab  has  had 
some  problems  with  memory  reliability, 
though  not  with  the  cores  themselves, 
Freuler  stated. 

“The  memory  system  as  a  whole  has 
caused  trouble  and  the  problem  appears 
to  be  with  the  backplane  connectors,”  he 
said,  noting  “the  problem  is  not  severe 
(Continued  on  Page  44) 


records  to  keep  track  of  it. 

The  amount  of  paint  and  paper  needed 
for  each  advertisement  also  must  be 
monitored  and  inventory  kept  in  check. 

The  firm  is  third-party  leasing  an  HP 
3000-11  Model  7  with  256K  bytes  of 
memory,  1 50M  bytes  ol  disk,  a  1,250 
line/min  printer  and  15  terminals.  In  ad¬ 
dition,  the  programmers  have  portable 
terminals  at  home. 

The  system  costs  the  firm  about  $4,700 
monthly  without  the  terminals,  Sanford 
reported. 

An  upgrade  to  a  Model  9  is  planned  to 
acquire  5  1  2 K  bytes  of  memory  in  the 
first  or  second  quarter  of  1 977. 

POA  is  making  extensive  use  of  HP’s 
Image  data  base  language  and  its  Query 
capability,  Sanford  said.  “All  systems  are 
being  put  in  a  data  base,”  he  added. 

Conversion  to  the  HP  system  from  the 
NCR  was  a  large  task  because  “everything 
had  to  be  redesigned,”  he  said,  noting 
most  programs  were  shifted  from  batch 
to  on-line. 

So  far  accounts  payable,  accounts  re¬ 
ceivable,  payroll  and  part  of  a  proprietary 
real  estate  package  to  be  implemented  in 
five  stages  are  running.  General  ledger 
should  be  up  by  January. 

Planned  applications  include  a  billboard 
system  to  keep  track  of  the  cost  of 
operation  of  the  6,000  bill  boards  and  a 
merchandising  system  for  signs  made  for 
clients  whose  products  appear  in  super¬ 
markets  in  southern  California,  Arizona 
and  Nevada. 

Billboard  Restrictions 

Another  system  will  keep  track  of  re¬ 
strictions  on  billboards.  “In  some  cases,  if 
the  boards  are  leased  from  private  people, 
there  are  restrictions  on  how  they  can  be 
used.  For  example,  some  say  work  can’t 
be  done  before  8  a.m.  and  others  do  not 
want  liquor  or  tobacco  advertised  on  the 
signs,”  Sanford  explained. 

An  extensive  data  base  is  maintained  of 
these  restrictions,  he  noted. 

Terminals  are  located  in  the  personnel, 
financial,  operations,  leasing,  merchandis¬ 
ing  and  management  departments  as  well 
as  in  the  computer  room. 

Users  can  generate  their  own  reports  on 
the  screen,  saving  printing  costs,  Sanford 
said.  The  terminals  at  the  programmers’ 
homes  are  connected  through  ordinary 
300  bit/sec  telephone  lines. 

The  projected  savings  will  be  realized  in 
areas  such  as  the  elimination  of  the  need 
for  keypunch  people  and  machines,  he 
said. 

Eight  people  work  with  the  system 
besides  Sanford.  Although  the  system  is 
up  24  hours,  the  computer  room  is  oper¬ 
ated  only  during  the  day. 


DEC  Announces  Cross-Over  Units 
For  Datasystem  300,  500  Li 


MAYNARD,  Mass.  —  Two  additions  to 
the  Digital  Equipment  Corp.  Datasystem 
family  introduced  recently  give  users  an 
upgrade  path  from  the  300  to  the  500 
line. 

Described  as  crossover  systems,  both 
units  can  be  programmed  in  Dibol- 1  1 . 
DEC’s  business-oriented  programming 
language,  the  firm  said.  The  systems  are 
source  code-compatible,  a  spokesman 
noted. 

The  top-of-the-line  DEC  Datasystem 
357  is  intended  for  small-  and  medium¬ 
sized  businesses  that  need  no  more  than 
eight  terminals  and  a  single  language.  The 
537  was  designed  for  users  who  need 
about  a  dozen  terminals  and  multiple 


language  programming  capability. 

Both  systems  can  be  used  as  parts  of 
computer  networks,  DEC  said. 

Using  the  Commercial  Transaction 
System-300  operating  system,  a  typical 
Datasystem  357  consists  of  a  64K-byte 
CPU,  two  14M-byte  RK06  disk  drives, 
two  CRTs  and  a  printer.  It  costs  $55,000. 

The  Datasystem  537,  which  uses  the 
CTS-500  operating  system,  includes  a 
128K-byte  processor,  LA36  Decwriter  11 
console,  two  14M-byte  RK06  disk  drives, 
five  CRTs  and  a  printer;  it  is  priced  at 
$75,000. 

The  systems  will  be  available  in  the 
spring,  DEC  said  from  Maynard,  Mass. 
01754. 


I'm  w  riting  a  10  million 
b\te  simulation  program 
in  FORTRAN. 


I'm  accessing  a 
billion-bvte  literature 


I'm  building 
an  inventory-control 
data  base. 


One  Prime  com 


It's  all  done  simultaneously  on  a  PR  I  ME 
CREATE  computational  timesharing  system. 
There  are  six  CREATE  systems  to  choose  from, 
each  designed  to  provide  a  different  level  of  per¬ 
formance  for  end-user  applications  in  engineer¬ 
ing.  research,  education  and  business.  And,  they 
can  handle  up  to  64  simultaneous  users,  with 
tiser  virtual  memory  spaces  up  to  5 1 2  million 
bytes  each. 

All  CREATE  systems  are  built  from  a 
famib  of  compatible  central  processors  and  all 


are  controlled  by  a  uniform,  multifunction 
operating  system  called  PRIMOS.  This  means 
you  can  start  with  the  smallest  configuration  to 
handle  today's  work  load,  and  grow  in  modular 
steps  to  the  highest  level  of  performance,  without 
reprogramming.  It  also  means  that  you  can  plan 
on  the  availability  of  the  power  and  capacity  of 
Prime's  new  top-end  processor,  the  model  400. 
Here  are  the  important  specifications: 

•  up  to  8  million  bytes  of  MOS  main  memory 

•  high-speed,  80  nanosecond  cache  memory 


puter  does  it  all. 


•  512  million  bytes  of  virtual  memory  per  user 

•  up  to  64  simultaneous  users 

•  on-line  disk  capacity  of  1 .2  billion  bytes 

•  automatic  microprogrammed  system 
integrity  monitor 

•  32-bit  arithmetic 

There  are  six  entry-level  packaged  systems 
in  the  CREATE  series,  ranging  in  price  from 
$35,000  to  $200,000.  All  can  be  easily  expanded 
with  a  full  range  of  peripherals,  including  disks, 
printers,  terminals,  electrostatic  printer/plotter. 


unit  record  devices  and  data  communication 
controllers. 

It’s  amazing  what  one  Prime  computer 
can  do.  To  find  what  one  can  do  for  you,  call  or 
write  to:  David  R.  Johnson,  Product  Manager, 
Prime  Computer  Inc.,  Box  2600,  Framingham, 
MA  01701  (617)879-2960. 

PRIME 


I'm  doing  engineering 


I'm  creating  a 
reference  manual 
using  an  inter¬ 
active  text  editor. 


I'm  amazed 
one  system 
can  do  all  that. 


I’m  developing  a  real¬ 
time  laboratory  data 
acquisition  system. 
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Expansion  Next  Month 


By  Esther  Surden 

O'  the  CW  Staff 

SAN  I  R  ANCISCO  "It's  time  we  cut 
out  the  claptrap  you  people  circulate  as 
documentation.”  George  Plossl  of  G.W. 
Plossl  Co.  told  a  group  of  minicom¬ 
puter  users  here  recently. 

“User  documentation  should  be  in 
Fnglish,"  Plossl  emphasized  in  a  speech 
on  minicomputers  in  manufactunng. 

Telling  the  users  the  DP  department's 
role  in  the  future  will  be  to  manage  the 
data  base  so  everyone  can  interact  with 
the  same  data  base,  Plossl  said  “there  is 
no  way  manufactunng  concerns  such  as 
yours  will  ever  be  controlled  by  the  seat- 
of-the-pants  approach  used  in  the  past.” 

Minis  and  micros,  he  noted,  can  provide 
the  systems  that  will  maintain  better  con¬ 
trol. 

A  common  mistake  made  by  system 
users  in  the  manufactunng  end  of  busi¬ 


ness  is  an  unrealistic  master  schedule,  he 
noted. 

“Bring  in  the  engineering  department,” 
he  urged.  The  engineers  are  “the  greatest 
consumers  of  leadtime  known  to  man,” 
but  without  their  help  the  schedule  will 
break  down,  he  said. 

Accurate  records  are  another  must  if  an 
adequate  manufacturing  control  is  to  be 

On-Line  System 

(Continued  from  Page  41 ) 
and  hasn't  hampered  our  work.” 

Because  AARL  has  “an  electronics  engi¬ 
neer  type”  on  its  staff  of  20-  to  25 
people,  “we  do  our  own  maintenance  and 
mainframe  field  modifications,  so  we 
haven’t  called  Harris  for  service  often,” 
Freuler  said. 

When  the  manufacturer  has  been  called, 
however,  its  service  has  been  “good  to 


Convinced  that  its  computer  system  is  a 
major  key  to  staying  in  business  —  accom¬ 
plished  primarily  by  attracting  federal 
funds  —  the  lab  will  upgrade  its  computer 
system  next  month. 

Planned  additions  to  its  present  system 
are  a  Harris  Slash  6  asynchronous 
CPU  with  64K  memory,  a  600  nsec  cycle 
time  and  floating-point  hardware;  a  Harris 
Model  5530  storage  module  drive  with 
80M  bytes;  Harris  model  6690  magnetic 
tape  unit,  operating  at  75-,  800-  and 
1,600  bit/in.;  a  Zeta  Model  3640  36-in. 
drum  plotter;  three  terminals  including  a 
Harris  Model  8640  alphanumeric  CRT,  a 
Digital  Equipment  Corp.  LA36  Dec- 
writer,  a  Texas  Instruments  743  teletype¬ 
writer;  a  synchronous  controller;  and  ap¬ 
propriate  remote  job  entry  (RJE)  soft¬ 
ware. 

“Initially,  all  of  the  duties  (and  most  of 
the  peripherals)  of  the  Slash  5  processor 
will  be  taken  on  by  the  Slash  6.  Then,  as 
appropriate  operating  system  software  is 
developed,  some  of  the  real-time  data 
acquisition  functions  will  be  restored  to 
the  Slash  5  in  a  dual-processor  arrange¬ 
ment,”  Freuler  explained. 

The  terminals  will  permit  on-line  editing 
of  the  computation  done  on  data  from 
wind  tunnel  experiments  in  addition  to 
RJE  to  a  number  of  facilities  on  campus 
and  at  the  National  Aeronautics  and 
Space  Administration  Langley  Research 
Center,  where  AARL  is  under  contract  to 
help  set  up  a  general  aviation  airfoil  de¬ 
sign  and  analysis  center  to  serve  the  air¬ 
line  industry  on  a  fee-charge  basis. 

The  lab  hopes  to  use  its  system  to 
continue  to  develop  data  acquisition  and 
reduction  methods,  Freuler  stated.  In  par¬ 
ticular,  AARL  wants  to  design  a  digital 
system  that  will  allow  data  collection 
from  up  to  20  sensor  channels  in  a  wind 
tunnel  at  speeds  of  100,000-  to  200,000 
sample/sec  from  each  sensor. 

No  one  has  ever  created  a  high-speed, 
multichannel  digital  data  acquisition 
system  before,  Freuler  said.  At  best,  some 
conversion  systems  can  collect  100,000 
sample /sec  from  one  sensor. 

This  kind  of  expanded  data  acquisition 
and  reduction  system  would  help  AARL 
in  its  acoustic  research  and  in  its  study  of 
unsteady  pressures  for  fluttering  airplane 
wings,  among  other  things,  he  noted. 

The  system  will  be  “the  digital  equiva¬ 
lent  of  a  28-track  FM  tape  recorder  and 
can  be  built  for  slightly  less  money  than 
such  a  recorder  would  cost,”  Freuler 
added. 

And  the  lab  isn’t  stopping  there.  In 
addition  to  its  primary  computer  system, 
AARL  is  developing  a  real-time  digital 
data  acquisition  system  to  go  up  with 
small  aircraft  in  flight  testing  rides. 


maintained.  “Few  people  know  how  bad 
their  records  are”  because  there  are  no 
quantitative  measures  of  record  complete¬ 
ness,  Plossl  said. 

Without  accurate  records  “you  can  have 
a  lot  of  junk  coming  out”  of  your  system, 
he  warned,  and  it’s  the  customer  who  gets 
hurt  when  the  records  are  wrong. 

But  the  manufacturing  people  get  hurt 


in  the  long  run  as  well  with  oversupplies 
or  shortages,  he  pointed  out. 

Getting  the  records  in  order  “can  be 
done  in  a  reasonable  time  and  people  can 
be  trained  to  make  fewer  mistakes,”  he 
added. 

Training  the  people  may  be  “the  best 
profit  improvement  you  may  make,”  he 
said. 


Credited  for  Keeping  Lab  Open 


Black  Watch  guards  itself.  And  your  valuable  data. 


This  Scotch R  brand  700  computer  tape 
has  a  special  name,  Black  Watch,  for  good  reason. 
Because  it  has  a  specially- textured  back  side  which 
guards  against  cinching,  shifting  and  scratching 
that  can  cause  tape  damage. 

This  extra  protection  comes  to  you  from  the 
people  who  developed  the  first  commercial  computer 
tape  in  1953.  The  people  who  have  led  the 
industry  ever  since  with  a  long  succession  of 
innovations  and  improvements.  They’re 
the  more  than  1000  research  experts, 
production  specialists,  and  sales  and  service 
technicians  who  make  up  the  3M  Clan. 

Count  on  the  clan. 


Now,  Black  Watch  and  all  Scotch  computer 
tapes  are  more  widely  available  to  you  than 
ever  before.  From  leading  data  products  suppliers 
who  have  joined  our  clan. 

For  more  information,  write:  Data  Recording 
Products  Division,  3M  Company,  P.O.  Box  33255, 
St.  Paul,  Minnesota  55133. 


3m 


excellent,”  he  added. 

Essentially  the  lab’s  full-time  DPer, 
Freuler  and  an  occasional  graduate  stu¬ 
dent  or  two  do  most  of  the  necessary 
applications  programming  using  a  modi¬ 
fied  version  of  the  operating  system  sup¬ 
plied  by  Harris. 

By  employing  a  library  of  Assembly 
language  subroutines  which  communicate 
with  the  analog-to-digital  conversion 


system,  most  of  the  applications  can  be 
written  in  Fortran,  Freuler  said. 

The  lab  also  has  Basic,  RPG  and  various 
other  languages  available,  although 
Freuler  often  programs  in  Assembler. 

The  research  associate  characterized  the 
software  service  relationship  with  Harris 
as  “the  best  I’ve  ever  run  into.  I  can  call 
Harris  up  in  Ft.  Lauderdale,  Fla.,  and,  if 
the  problem  is  serious,  it  will  be  solved  in 
a  week’s  time,”  he  said. 

Harris  “will  also  call  me  to  see  what  I 
think  of  various  fixes  and  solutions  to 
software  problems  before  it  announces 
them,”  Freuler  added. 
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Add-On  Floppy  for  DEC  PDP-11 
Offered  by  Charles  River  Data 


WALTHAM,  Mass.  —  Charles  River  Data 
Systems,  Inc.  has  a  floppy  disk  add-on 
system  for  the  Digital  Equipment  Corp. 
PDP-1 1  series.  The  FD1 1  system  is  hard¬ 
ware-,  software-  and  media-compatible 

Tally  Matrix  Printer 
Uses  Internal  Micro 
To  Compute  Distance 

KENT,  Wash.  —  A  1  60  char./sec  matrix 
printer  that  features  bidirectional  printing 
to  achieve  throughput  speeds  in  excess  of 
200  line/min  has  been  introduced  by 
Tally  Corp. 

The  Model  T-1602  uses  an  internal  mi¬ 
croprocessor  to  compute  the  shortest  dis¬ 
tance  to  the  next  print  position,  Tally 
said. 

The  unit  prints  left  to  right  and  right  to 
left,  slews  at  8.5  in./sec  and  moves  the 
print  head  at  an  accelerated  rate  when 
not  printing,  the  firm  added. 

Standard  Features 

Standard  features  offered  with  the 
Model  T-1602  include  a  7  by  7  matrix 
font,  double-width  character  capability, 
upper/lower  case,  forms  length  selection 
and  self-test. 

The  T-1602  prints  an  original  plus  four 
carbon  copies  and  handles  form  widths 
from  4-  to  15  in. 

A  selection  of  interface  controllers  for 
minicomputers,  data  communications  ap¬ 
plications  and  emulation  of  other  printers 
is  available,  Tally  said. 

Prices  for  the  T-1602  start  at  $3,115. 
Tally  is  at  8301  S.  180th  St.,  Kent,  Wash. 
98031. 

PA  Designs  Printer  Series 
For  Micro-Based  Systems 

SHELTON,  Conn.  -  The  DMTP-6  series 
of  printers  from  Practical  Automation, 
Inc.  (PA)  was  designed  for  use  with  mi¬ 
croprocessor-based  systems,  the  firm  said. 

The  printers  feature  a  5  by  7  matrix. 
They  can  accommodate  paper  from 
3-7/16-in.  wide  to  8-1/2-in.  wide  and  can 
print  up  to  five  copies. 

Fanfold  paper  can  be  alternately  accom¬ 
modated,  PA  noted. 

Effective  print  rate  for  the  series  is  1 20 
char./sec;  prices  start  at  $200,  PA  said 
from  Trap  Falls  Road,  Shelton,  Conn. 
06484. 


r - 

PDP-11,  Nova,  and  Eclipse 
Users 

Call  (617)  272-8140  or  write  TODAY 
to  find  out  about  the  best  price/ per¬ 
formance  packages  available  for  disk 
and  communications. 

□  DEC  RK-11 

Replacement . save  40%! 

□  DG  4046 

Replacement . save  40%! 

□  DG  4234 

Replacement  .  under  $3000! 

□  CDC  Storage  Module 

Controllers  for  PDP-1 1 
a#ld  Nova  save  over  50%'. 

□  PDP-11  Communi¬ 
cations  MPX  only  $140/  channel! 

With  features  designed  for  the  systems 
user,  at  prices  structured  to  fit  your 


budget. 


Xylogics 


VI/ 


42  Third  Avenue 
Burlington.  Mass.  01803 
Tel  (617)  272-8140 
TWX1710)  332-0262 


with  the  RX11  disk  drive,  according  to  a 
spokesman. 

In  addition,  the  FD11  provides  write 
protect  switches,  unit  select  switches,  6 
msec  track-to-track  access,  modular  con¬ 
struction,  single  Unibus  load  for  up  to 
four  drives,  programmable  read-only 
memory  (Prom)  self-diagnostics  and  a 
bootstrap  loader,  he  added. 

Single  Card 

The  interface,  formatter,  Prom  and 
other  PDP-1 1  interface  logic  is  provided 
on  a  single  “quad”  card  which  plugs 
directly  into  one  of  the  processor’s  pe¬ 
ripheral  slots. 

The  FD11  costs  $2,500  from  Charles 
River  Data  Systems  at  235  Bear  Hill 
Road,  Waltham,  Mass.  021  54. 


(t  Diablo 

Just  one  of  many  leading  companies  you'll  see 
at  Computer  Caravan  77. 


Diablo’s  exhibit  will  feature  the  S/400  Disk  Drive  featuring  dual  head  positioner, 
inertial  actuator,  fixed  and  removable  disk,  top  and  front  loading,  13.3  to  50  MB 
capacity.  Also  featured  are  the  HyTerm  Terminal  based  on  new  HyType  II  print¬ 
er  and  the  new  200  cps,  Bi-Directional  Matrix  printer. 


COMPUTER 
CARAVAN! 


The  traveling  computer  buyers'  forum  and 
exposition  sponsored  by  Computerworld 
797  Washington  Street,  Newton,  MA  02160 
(617)  965-5800. 

San  Francisco  •  Los  Angeles  •  Cleveland  •  Minneapolis/St  Paul 
Chicago  •  New  York  •  Philadelphia  *  Washington,  D  C  •  Boston 


Virtual  Terminal. 

Actual  Advantages. 


Braegen’s  Virtual  Terminal 
System  adds  a  dimension 
of  flexibility  to  data  com¬ 
munications  that  most  users 
never  thought  possible. 

Its  approach  to  solving  cus¬ 
tomer  problems  goes  much 
further  than  simple 
emulation. 

A  Personality  for  Everyjob: 
The  Braegen  Virtual  Termi¬ 
nal  System  (VTS)  assumes 
many  of  the  personalities 
most  users  want.  VTS  can  be 
operated  with  complete 
transparency  to  local  3270, 

,  remote  3270,  3780, 1403/ 
2501  and  can  even  be  used 
for  offline  data  entry.  And 
VTS  can  perform  all  of 
the  above  simultaneously. 

A  Configuration  for  Every 
Preference:  The  Braegen 
VTS  offers  a  variety  of  dis¬ 
plays  and  peripheral  devices 
to  provide  you  with  the 
ability  to  configure  each 
system  to  any  desired 
capacity  and  functional  re¬ 
quirement.  You  select  from 
typewriter  quality  45  or  55 


CPS  serial  printers,  reliable 
300, 600  or  1000  LPM 
chain  printers,  and  from  a 
family  of  card  readers  and 
disk  drives.  And  to  enable 
you  to  conveniently  place 
this  equipment,  VTS  gives 
you  a  device  attachment 
radius  of  7,500  feet. 

Features  That  Make  Data 
Communications  More 
Efficient:  You  can  access 
multiple  regions  (TSO  and 
CICS),  access  multiple 
computers  in  either  local  or 
remote  mode,  or  access 
multiple  regions  within  mul¬ 
tiple  computers.  All  of  this 
from  an  individual  terminal. 


VTS  realizes  the  econ¬ 
omies  of  local  storage  of 
3270  formats.  And  VTS 
gives  you  a  terminal  that  can 
double  as  a  local  or  remote 
3270  or  as  an  offline  entry 
^device.  Also,  there’s  a  19.2K 
C  Baud  transmission  option. 

Lease  and  Service  Arrange¬ 
ments  You’ll  Like:  Braegen 
Virtual  Terminal  Systems 
are  available  on  lease  terms 
that  offer  significant  savings 
over  comparable  IBM  instal¬ 
lations.  And  service  is 
provided  by  the  nation’s 
finest  maintenance  organi¬ 
zation.  You’ll  have  access 
to  service  24  hours  a  day, 

7  days  a  week. 

Additional  Advantages  are 
Virtually  Unlimited:  Get 
more  of  our  story,  including 
a  descriptive  brochure,  by 
contacting  us  directly. 
Address  your  inquiry  to  Mr. 
Edwards,  The  Braegen  Cor¬ 
poration,  20740  Valley 
Green  Drive,  Cupertino, 
California  95014.  Telephone 
(408)  255-4200. 


BRnEGEn 
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Interactive  Minis  in  Cartography  Lauded 


FIND  MINI-SOFTWARE  SERVICES  FAST 

MINICOMPUTER 
SOFTWARE  DIRECTORY 


'nstant  access  to  descriptions  of  hundreds 
of  minicomputer  software  packages  and  services 

DIRECTORY  INDEXED  4  WAYS 

•  Indexed  by  applications  and  services 

•  Prof iles  of  supplier  companies 

•  Geographic  locator 

•  CPU  s  supported  by  suppliers 

Annual  Subscription  $70 

INITIAL  ISSUE  plus  2updates  Send  check  or  PO 

MINICOMPUTER  DATA  SERVICES 
20  COVENTRY  LANE.  RIVERSIDE.  CT.  06878 


SEATTLE  -  Although  a  large- 
scale  computer  system  can  proc¬ 
ess  the  data  required  to  produce 
an  accurate  map,  it  cannot 
match  the  minicomputer-based 
system’s  ability  to  allow  the  car¬ 
tographer  to  retain  artistic  con¬ 
trol,  according  to  Sam  Cook, 
senior  systems  analyst  at  Calma. 

No  longer  do  cartographers 
need  programmers  to  translate 
their  direction  into  computer 
language.  Cook  told  a  meeting  of 
cartographers  here  recently. 

Detailing  the  developing  use  of 
minicomputer  systems  in  map¬ 
making  and  automated  carto¬ 


graphy,  Cook  cited  reasons  why 
he  believes  mini-based  inter¬ 
active  graphics  systems  are  grow¬ 
ing  in  popularity  with  carto¬ 
graphers. 

•  Such  systems  have  the 
ability  to  “structure  a  data  base 
into  a  file  that  may  be  used  for 
analytical  purposes.  As  a  by¬ 
product,  specialty  and  thematic 
maps  are  easily  generated  from 
the  digital  map  file,”  he  said. 

Data  must  be  generated  from 
many  sources,  including  manu¬ 
script  and  aerial  photography. 
Therefore,  one  purpose  of  the 
system  is  source  data  entry  or 
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WANGCO 

A  UNIT  OF 

PERKIN  ELMER  DATA  SYSTEMS 


Wangco  manufactures  more  than  twice  as  many  subsystem 
configurations  for  PDP-11  systems  as  you  can  get  from  DEC. 
Or  from  most  system  houses.  And  we’re  the  only  major 
manufacturer  of  disc  and  tape  peripherals  that  also  specializes 
in  controllers,  formatters,  and  software.  What  does  this 
mean  to  you?  Single  source  systems.  Systems  components 
designed  together  to  work  together.  On-time  delivery  and 
substantial  cost  savings. 

Wangco  disc  systems,  incorporating  Wangco’s  front  or 
top  loading  cartridge  drives  or  the  moving  head  fixed  disc, 
offer  storage  capacity  from  2Vz  to  10  Mbytes  per  drive;  up 
to  40  Mbytes  in  a  four  drive  system.  The  controller,  com¬ 
patible  with  all  PDP-11  software,  is  contained  on  four  printed 
circuit  boards.  Full  diagnostics  are  supplied  with  each  system. 

Wangco  tape  systems  are  composed  of  from  one  to  eight 
of  Wangco’s  highly  reliable  tape,  drives  with  formatters  and 
a  two  card  computer  adapter  interface.  Formatters  will 
handle  7  and/or  9  track  drives  with  any  two  sipeedafnom  _ 
12.5  to  75  ips  formatted  in  NRZI,  PE  or  Dual  Density.  iXagnosfTOe-. 
and  drivers  are  supplied  with  each  system. 

Wangco- the  peripherals  ittanufacturer  that’s  No.  1  in  ^ 
PDP-11  peripheral  subsystems.  Call  or  write  for  full  infor¬ 
mation  to  5404  Oandy  Place,  Los  Angelas,  CA  90066,  (213L^ 
‘"'“I^InJEorope ^ntact  Wangco,  [m^PQStbGx  7^^ 


Who's  number  one 
in  PDP-11  subsystems? 


creation  of  the  digital  data  base. 

“Even  the  simplest  aerial 
photograph  must  be  interpreted 
by  a  user.  This  interpretation 
might  just  as  well  be  combined 
with  data  entry,  validation  and 
editing. 

“The  end  result  is  a  more  ac¬ 
curate  digital  data  base,  created 
in  less  time  with  less  effort,” 
Cook  said. 

•  “In  practical  cartography, 
data  must  often  be  distorted  for 
clarity.  The  large  computer  will, 
without  outside  intervention,  re¬ 
produce  its  data  precisely  to 
scale  with  a  frequent  loss  of 
legibility,”  the  systems  analyst 
said. 

“Of  course,  many  programs  to 
automatically  distort  data  have 
been  written  with  varying  de¬ 
grees  of  success.  But  no  com¬ 
puter  can  look  at  the  map  and 
decide  where  to  apply  distor¬ 
tion  —  much  less  how  much  dis¬ 
tortion  is  required  to  guarantee 
legibility. 

“Even  worse,”  Cook  said, 
“such  methods  are  cumbersome 
to  use.  The  interactive  graphics 
system  can  easily  permit  the  user 
to  scan  the  map  and  say,  ‘Move 
the  line  to  here.’  ” 

•  Interactive  digital  graphics 
systems  also  permit  a  carto¬ 
grapher  to  incorporate  data 
quickly  from  many  sources  of 
varying  accuracy  and  ensure 
their  accuracy,  Cook  said. 

“The  interactive  editing  capa¬ 
bilities  alone  are  sufficient  justi¬ 
fication  for  the  systems’  ex¬ 
istence,”  he  claimed. 

•  “The  results  of  each  task  are 
immediately  available  in  the 
most  convenient  form  (as  visual 
displays)  without  the  necessity 
to  prepare  and  check  program 
input,  submit  a  computer  run 
and  wait  for  the  output,”  Cook 
said. 

An  interactive  graphics  system 
typically  consists  of  a  mini¬ 
computer  to  operate  on  digital 
data,  a  disk  storage  system  and 
several  terminals  or  workstations 
to  provide  access  to  the  com¬ 
puter  and  disk. 

The  terminal  includes  a  graph¬ 
ics  display  CRT  and  a  digitizer. 
The  digitizer  is  a  means  of  easily 
converting  a  position  in  space  to 
its  numeric  equivalent  in  the 
computer,  Cook  explained. 

Large  computers’  limitations 
coupled  with  advances  in  minis 
have  led  cartographers  in  recent 
years  to  employ  systems  en¬ 
abling  them  to  interact  personal¬ 
ly  with  computers  in  their  map¬ 
ping  activities,  Cook  explained. 

“The  cost  of  the  modem  large- 
scale  digital  computer  makes  its 
efficient  use  mandatory.  To  pro¬ 
vide  the  requisite  efficiency,  the 
programs  have  become  more  and 
more  sophisticated  until  only  a 
specialist  can  use  them  efficient¬ 
ly. 

“The  advent  of  the  low-cost 
minicomputer  and  ‘turnkey’ 
mini-based  systems  designed  to 
do  one  function  or  class  of  func¬ 
tions  has  made  the  con^puter- 
directly  accessible  to  the  user. 
Minicomputer  systems  today  are 
used  for  field  data  collection, 
on-site  process  monitoring  and 
control,  computer-aided  design, 
computer-aided  drafting  and  a 
myriad  of  other  uses. 

Interactive  tasks  that  a  carto¬ 
grapher  can  perform  personally 
in  conjunction  with  a  computer 
include  area,  length,  volume  and 
centroid  calculations. 


—S  COMPUTER  INDUSTRY 

If  Main  framers  Meet  Users'  Needs 

- — - - - 

Value  of  Installed  Systems  Seen  Double  in  Five  Years 


By  Toni  Wiseman 
Of  the  CW  Staff 

CHICAGO  —  Current  studies 
show  the  installed  value  of  com¬ 
puters  in  the  world  will  about 
double  in  the  next  five  years  if 
the  computer  manufacturers  can 
produce  new  systems  adequate 
to  meet  customers’  needs,  Fred¬ 
eric  G.  Withington  told  a  recent 
meeting  here. 

These  customer  needs,  accord¬ 
ing  to  Withington,  senior  staff 
member  with  Arthur  D.  Little, 
Inc.,  center  around  a  general 
transition  from  batch  processing 
to  transaction  processing,  where 
fast  response  processing  is  pro¬ 
vided  from  a  data  base  via  a 
communications  network  to  the 
point  of  transaction. 

All  vendors  recognize  users  will 


be  demanding  certain  future 
system  requirements,  he  said,  in¬ 
cluding  support  of  multiple  en¬ 
vironments,  dynamic  allocation 
of  resources,  automatic  memory 
and  file  management,  high  avail¬ 
ability  and  security  (integrity, 
physical  security  and  privacy) 
and  ease  of  use. 

It  has  become  customary  to 
refer  to  systems  having  such 
capabilities  as  “virtual  systems,” 
Withington  noted. 

“The  virtual  system  is  directed 
entirely  in  high-level  languages 
and  is  entirely  self-scheduling  in 
the  sense  of  memory,  file  and 
communications  management,” 
he  explained. 

“All  stimuli  presented  to  this 
system  —  run  requests,  inquiries, 
transactions  for  posting  and  pro¬ 


gram  compilation  —  will  be  re¬ 
ceived  by  a  conversational  sched¬ 
uler  which  diagnoses  any  prob¬ 
lems  in  the  stimulus,  such  as  JCL 
errors,  and  schedules  the  re¬ 
quired  operations,”  he  said. 

Improved  Language 

In  addition,  the  conversations 
with  users  will  be  conducted  for 
the  most  part  in  an  improved 
command  language,  closer  to 
natural  language  than  the 
present  ones;  new  programs  and 
report  specifications  will  be 
stated  by  the  users  in  improved 
versions  of  present  programming 
languages,  Withington  stated. 

File  management,  memory  al¬ 
location,  resource  allocations 
and  all  internal  system  manage¬ 
ment  functions  will  be  con- 


President  of  GSD  Notes 


Series/1  Marks  'Firsts'  for  IBM 


By  Esther  Surden 
Of  the  CW  Staff 

NEW  YORK  -  With  the  recent 
introduction  of  its  Series/ 1,  IBM 
took  its  first  plunge  into  the 
minicomputer  waters. 

The  General  Systems  Division 
(GSD),  which  has  been  concen¬ 
trating  on  first-time  users  and 
users  who  needed  some  hand¬ 
holding,  is  now  going  after  the 
sophisticated  user  who  can  de¬ 
sign  his  own  system  and  even 
OEMs. 

The  Series/ 1  announcement 
[CW,  Nov.  22]  marks  several 
“firsts”  for  IBM. 

For  example,  it  is  the  first  time 
the  GSD  has  test-marketed  a 
product  prior  to  its  announce¬ 
ment,  according  to  C.B.  Rogers 
Jr.,  IBM  vice-president  and  presi¬ 
dent  of  GSD. 

The  series  was  test-marketed  to 
provide  “insight  into  the  market¬ 
place,”  Rogers  said.  “We 
thought  this  was  an  area  in 
which  we  should  move  with 
greater  inputs  than  we  had  in 
hand.” 


The  approach  of  selling  the 
series  at  a  component  level  is 
new  as  well.  The  traditional  un¬ 
sophisticated  end  user  needed 
system  software,  languages  and 
applications  packages  as  well  as 
handholding. 

The  Series/ 1  will  be  sold  with  a 
90-day  warranty,  although  the 
traditional  maintenance  plans 
are  available  at  the  usual  rates. 

With  the  Series/ 1,  most  of  the 
software  is  not  bundled  and  no 
applications-oriented  products 
or  programming  languages  are 
available.  It  is  basically  hardware 
for  a  systems  designer  to  use  to 
configure  a  system  to  suit  his 
application. 

In  another  departure,  Rogers 
said  “we  would  welcome  orders 
from  OEMs,”  adding  IBM  has 
not,  however,  changed  its  policy 
of  not  giving  quantity  discounts 
to  large  users. 

“Classically  we  have  been  a 
one-price  house,”  Rogers  noted. 
The  “longstanding  policy”  of 
treating  customers  equally  no 
matter  how  big  or  small  has  not 


been  changed,  he  emphasized. 

Nevertheless,  “we  expect  to  get 
business  from  the  OEMs,”  he 
continued  while  acknowledging 
the  Series/ l’s  pricing  policy  may 
take  it  out  of  the  running  for 
many  OEM  firms  interested  in 
large  buys. 

“There  may  be  situations  in 
which  we  will  not  be  competi¬ 
tive,  but  we  feel  the  Series/ 1  has 
reliability  characteristics  and  a 
price  that  will  be  attractive.” 

Other  manufacturers’  equip¬ 
ment  can  be  interfaced  to  the 
Series/1 ,  Rogers  added.  User- 
designed  interfaces  for  special 
equipment  are  a  possibility,  as 
well  as  the  interfacing  of  the 
system  to  other  manufacturers’ 
mainframes. 

“We  would  entertain  accom¬ 
modating  an  RPQ  to  design  such 
an  interface,”  he  said. 

“IBM  will  maintain  an  un¬ 
modified  hardware  portion  of  a 
system  configured  with  other 
vendors’  equipment,”  he  noted, 
but  will  not  maintain  the  other 
equipment. 


ducted  by  automatic,  universal 
methods,  he  said. 

While  such  a  high  level  of  vir¬ 
tual  system  operation  is  obvi¬ 
ously  difficult  to  achieve,  a  set 
of  hardware  and  sofware  design 
principles  that  have  seen  steadily 
increasing  use  should,  if  well  and 
comprehensively  implemented, 
enable  computer  vendors  to 
manufacture  systems  approach¬ 
ing  this  objective,  he  said. 

These  hardware  and  software 
principles  include  automatic 
communications  management, 
automatic  file  management,  fail- 
soft,  distributed  processing,  vari¬ 
able  stored  logic,  virtual  ma¬ 
chines,  self-measurement  and 
easier  programming. 

“These  all  exist  somewhere  in 
some  degree;  the  manufacturer’s 
job  is  to  get  them  all  together 
and  working,”  Withington  said. 

‘The  Hooker’ 

“But  the  hooker  here  is  that 
most  of  these  design  principles 
decrease  the  efficiency  of  the 
system  by  substituting  auto¬ 
matic,  inefficient  functions  for 
things  the  user  must  now  do  for 
himself,”  Withington  noted. 

“Such  systems  are  likely  to  be 
less  efficient  than  those  of  today 
because  more  of  the  machine’s 
resources  will  be  used  in  per¬ 
forming  housekeeping  functions 
automatically  than  is  now  the 
case,”  he  said. 

“Market  acceptance  of  these 
machines  will  require  improve¬ 
ment  in  their  basic  performance 
per  dollar  such  that  their  cost- 
effectiveness  proves  satisfac¬ 
tory,”  he  added,  noting  the  per¬ 
formance  of  the  machines 
depends  largely  on  the  improve¬ 
ment  that  can  be  expected  in  the 
hardware  components  of  the 
systems. 

Within  the  components  area, 
circuits  10  to  50  times  faster 
than  today’s  devices  should  ap¬ 
pear  within  the  next  five  years, 
he  said.  But  here  again  there  is  a 
hooker  since  economies  will 
mainly  result  from  large-scale 
fabrication. 

As  a  result,  Withington  pre¬ 


dicted,  manufacturers,  to  the  de¬ 
gree  possible,  will  use  modules  at 
the  microprocessor  and  even 
higher  levels  in  preference  to  the 
design  of  new  specialized  cir¬ 
cuits.” 

Memory  Chip  Design 

Similar  influences  are  occurring 
in  the  design  of  memory  chips, 
Withington  said,  adding  that  in¬ 
corporation  of  associative  ad¬ 
dressing  logic  on  the  chip  will 
become  prevalent. 

For  File  storage,  Withington 
predicted  hierarchies  of  auxiliary 
storage  devices  will  continue  to 
be  used  through  1985,  with  the 
newer  technologies  appearing 
first  at  the  high-speed,  low- 
capacity  end  of  the  spectrum 
and  then  gradually  superseding 
slower  technologies  as  their  costs 
per  bit  drop. 

“Either  magnetic  bubble  or 
charge-coupled  device  technol¬ 
ogy,  or  both,  will  be  in  wide¬ 
spread  use  by  1983  and  are 
likely  to  appear  in  some  product 
lines  by  1977,”  he  stated. 

He  summarized  the  situation 
for  input/output  devices  devel¬ 
opments  by  stating  there  would 
be  little  change  in  electrome- 
chanically  oriented  devices  such 
as  punch  card  handlers  and  im¬ 
pact  printers. 

Nonimpact  printers,  however, 
have  great  promise  at  both  ends 
of  the  spectrum,  he  said,  as 
thermal  printers  are  steadily 
dropping  in  price  and  improving 
in  capability  at  the  low  end  of 
the  price/performance  spectrum 
and  electrostatic  and  ink-jet 
technologies  promise  not  only 
higher  speed  but  also  greater  ver¬ 
satility  at  the  high  end. 

Computer  output  microfilm 
(COM)  usage  will  also  increase, 
he  said,  and  early  voice  input 
systems  will  begin  to  appear. 

In  the  I/O  field,  terminals  will 
remain  the  most  important 
devices,  however,  with  plasma 
panels  slowly  gaining  on  CRTs, 
which  will  probably  remain  the 
leading  technology,  he  said. 

These  design  principles  and 
(Continued  on  Page  50) 
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Introducing 

user-micropt^rammable 

ADM-2. 


And 

everything  you  need 

to  do  it  to  it. 


How  the  doing  gets  done. 

There's  no  sense  in  making  a  terminal 
user-microprogrammable  —  not  if  it  takes 
a  first-rate  wizard  to  do  the  actual  micro¬ 
programming. 

With  that  in  mind,  we've  enhanced 
the  ADM-2.  To  take  all  the  mystery  out  of  the 
task.  And  to  make  user-microprogramming 
simple,  quick,  and  cost-effective. 

To  help,  there's  a  brand-new  ADM-2 
Microprogramming  Instruction  Manual. 
Complete  with  charts,  graphs,  and  step-by- 
step  instructions.  Everything  you  need 
to  know  about  tailoring  your  own  PROM  and 
the  ADM-2's  32  functions  to  fit  your  unique 
applications. 

There's  a  new  assembler,  too.  Special 
software  we've  created  to  save  you  costly 
hours  of  program  development  time. 

And  finally,  a  toll-free  "hotline''  to 
Lear  Siegler.  Because,  sooner  or  later,  you 
may  have  a  technical  question  or  two.  Or 
want  assistance  with  a  special  program. 

When  that  happens,  you've  got  us 
"all  ears"  at:  800-854-3805.  Or,  in  California 
only:  (714)  774-1010. 


Smarter  terminal.  Smarter  buy. 

The  new  ADM-2  gives  users  and 
OEM's  all  the  smart  features  they're  look¬ 
ing  for. 

Like  full  editing  facilities  and  16 
function  keys.  Detachable  keyboard.  Both 
upper  and  lower  case.  24  lines  and  1920 
characters  on  a  12''  diagonal  screen.  Special 
numeric  keypad.  Protected  data.  Dual 
intensity.  Up  to  8  screen  status  indicators. 
Eight  selectable  data  rates  from  110  to  9600 
baud.  Four  transmission  keys.  Keyboard 
lock.  Easy  system  interface. 

But  we  also  leave  your  options  open. 

For  example,  our  ADM-2  Modular 
with  detachable  keyboard  features  a  separate 
electronics  package  and  9''  or  15"  screen. 
And  your  choice  of  office  or  optional 
walnut  exteriors. 


The  new  ADM-1  A.  A  little 
knowledge  isn’t  half  bad. 


Now  our  ADM-1  is  even  smarter. 
Because  we've  added  a  numeric  keypad  to 
its  standard  keyboard. 


And  the 

i  convenience  of  32 
I  standard,  factory- 
a  microprogrammed 
A  functions.  All 
A  accessible 
(A  through  the 
numeric 
keypad. 

Nat- 
turally,  you 
can  still  pick  and 


choose  from  a  wide  range  of  ADM-1  options. 

That  way,  it's  more  systems-adaptable 
and  just  as  smart  as  you  want  it  to  be. 

Fitting  right  into  your 
particular  operation 
in  price,  as  well  as 
in  performance. 


The  new  ADM-3A. 
From  the  sublime 
to  the  dumb. 


With  all  the  excitement 
over  the  new  ADM-2,  maybe 
you  didn't  notice  that  the  good  ol'  "Dumb 
Terminal"  terminal  has  been  "fortified"  too. 
Direct  Cursor  Addressing  is  now  standard. 

You  still  get  all  the  other  basic  fea¬ 
tures.  Like  a  12-line  display  and  full  12-inch 
diagonal  screen. 

Plus  your  choice  of  options  like 
upper  and  lower  case  and  24-inch  display 
with  1920  characters.  Even  a  special  plug-in 
numeric  keypad.  All  available  at  very  reason¬ 
able  prices. 

Of  course,  our  Dumb  Terminal  is 
compatible  with  smarter  terminals  and 
related  peripheral  equipment. 


10,000  new  users  can’t 
be  all  dumb. 

Sometimes  our  growth  is  even  a  little 
hard  for  us  to  believe. 

we've  delivered 
over  10,000 
terminals  in 
the  last  seven 
months.  Some 
smarter  than 
others.  But  all 
with  the  same  brand  of 
built-in  reliability  that  keeps 
smart  new  users  coming  in. 

And  old  ones  coming  back. 


^  >  Lear  Siegler  "hotline”: 
800-854-3805 

®  In  California  only:  (714)  774-1010. 
Lear  Siegler,  Inc.  /E.I.D.,  Data  Products 


Sales  Offices:  Boston,  (617)  423-1510;  New  York, 

(212)  594-6762;  Philadelphia,  (215)  742-4440;  Chicago, 
(312)  325-1164;  Washington,  D.C.,  (703)  573-9696; 
Houston,  (713)  444-8887;  San  Jose,  CA,  (415)  873-3652; 
Anaheim,  CA,  (714)  774-1010. 


© 


Pape  50 


HiCOMPUTERWORLD 


November  29,  1976 


Memorex  Almost  Killed  Itself  by  Diversifying:  Guzy 


By  Catherine  Arnst 

Of  the  C  W  Staff 

Nl  W  YORK  In  an  atten.pt 
to  enter  initiative  rather  than 
responsive  markets  in  the  late 
]  960s.  Memorex  almost  de¬ 
stroy  ed  it  sell. 

How  that  happened  was  ex¬ 
plained  by  James  (iu/y.  former 
executive  vice-president  ol  Mem¬ 
orex.  during  testimony  in  the 
U.S.  vs.  IBM  antitrust  trial  re¬ 
cently. 

Memorex  was  founded  in  1961 
as  a  manufacturer  of  magnetic 
tape,  an  attractive  market  be¬ 
cause  there  were  only  two  othei 
major  vendors  of  that  product  at 
the  time,  Guzy  said. 

By  the  end  of  1967,  Memorex 
had  captured  40%  of  that  mar¬ 
ket  from  those  two  firms  be¬ 
cause  it  offered  a  lower  priced 
product,  he  said. 

it  was  then  that  Memorex 
wanted  to  diversify  into  markets 
in  which  it  had  more  control. 
Memorex  management  regarded 
the  magnetic  media  it  was  manu¬ 
facturing  as  "responsive”  prod¬ 


ucts  because  they  were  devel¬ 
oped  in  “response  to  what  other 
people  were  doing.”  he  said. 

Magnetic  tape  had  to  be  manu¬ 
factured  to  the  specifications  set 
down  by  systems  manufacturers. 
In  addition,  since  the  price  of 
magnetic  tape  was  dropping,  so 
were  the  profits  of  its  manufac¬ 
turers. 

‘Initiative’  Products 

The  company  wanted  to  move 
into  “initiative”  products  — 
products  which  it  developed  and 
initiated  itself.  Memorex  plan¬ 
ned  to  diversify  its  activities  into 
subsidiaries  that  handled  either 
magnetic  media  or  those  prod¬ 
ucts  it  initiated,  Guzy  said. 

The  end  result  of  that  plan  was 
meant  to  be  entry  into  the  com¬ 
puter  systems  market,  he  ex¬ 
plained. 

Memorex  could  see  the  rapid 
growth  of  firms  like  Control 
Data  Corp.  and  Digital  Equip¬ 
ment  Corp.  and  wanted  a  part  of 
the  greater  profits  it  thought 
were  available  in  the  computer 
market,  he  said. 


A  three-phase  strategy  was  de¬ 
veloped  to  propel  Memorex  into 
that  market.  Phase  1 ,  embarked 
upon  in  the  spring  of  1969,  in¬ 
volved  entry  into  the  OEM  mar¬ 
ket  to  raise  cash  and  develop  a 
sales  and  service  capability  with¬ 
in  Memorex.  Its  first  product 
was  the  630  disk  file,  meant  to 
attach  to  the  IBM  360/40. 

Increase  Sales 

Phase  1  was  intended  to  in¬ 
crease  the  firm’s  sales  volume. 
The  objective  of  Phase  2,  started 
in  19  69,  was  to  develop  the  mar¬ 
keting  force  absent  in  Phase  1 , 
Guzy  explained. 

With  this  intention  in  mind, 
Memorex  started  the  Memorex 
Sales  and  Service  Corp.,  he  said. 

During  Phase  2,  Memorex  in¬ 
troduced  a  number  of  products. 
It  expanded  its  disk  file  line  to 
include  the  660,  661,  670  and 
671;  it  developed  the  1270  com¬ 
munications  controller  and 
hard-copy  printing  terminal;  and 
it  marketed  the  1 603,  a  micro¬ 
film  system  with  attendant  pe¬ 
ripheral  equipment. 

System  Development 

At  the  same  time  Phase  2  was 
being  undertaken,  Memorex 
started  developing  a  small  com¬ 
puter  system  as  a  replacement 
for  its  1270  communications 
system.  It  was  meant  to  be  a 
competitor  of  IBM’s  360/40  and 

Systems  Value 
Seen  Doubling 

(Continued  from  Page  47 ) 
component  improvements  will 
be  combined  into  a  variety  of 
commercially  available  system 
configurations  for  small  and 
large  systems,  he  said. 

“Both  will  apparently  use 
wideband  digital  buses  through 
which  communications  between 
system  elements,  take  place. 
Both  will  use  numerous  indi¬ 
vidual  processors  for  particular 
functions,  each  processor  having 
its  momentary  identity  deter¬ 
mined  by  the  stored  logic  con¬ 
tained  in  it,”  Withington  pre¬ 
dicted. 

The  specialized  processors  will 
have  equal  access  to  a  commonly 
shared  memory,  however,  so  the 
operation  of  the  entire  system 
will  appear  monolithic. 

Both  small  and  large  systems 
will  separate  control  functions 
from  computation  ones,  using  at 
least  one  separate  machine  for 
automatic  file  control,  com¬ 
munications  control  and/or  in¬ 
put/output  control,  he  added. 

Each  of  the  component  proc¬ 
essors  in  the  small  system  will 
have  a  manufacturing  cost  of  at 
most  a  few  hundred  dollars,  con¬ 
ceptually  similar  to  today’s  mi¬ 
croprocessor  but  with  substan¬ 
tially  more  power,  he  stated. 

“In  the  larger  system,  however, 
the  component  processors  used 
will  have  much  more  power,  per¬ 
haps  equivalent  to  today’s  IBM 
370/168,  but  with  a  manufac¬ 
turing  cost  in  the  tens  of  thou¬ 
sands  of  dollars,”  he  predicted. 

In  the  small  system  a  1M  byte/ 
sec  transmission  rate  may  well 
be  adequate,  while  in  the  large 
system  50 M  byte/sec  may  be 
required,  he  said,  adding  that 
fiber  optic  technology  seems  a 
possibility  for  the  main  bus 
function  in  large  computers. 


was  aimed  directly  at  360/20 
users. 

Memorex’s  objective  with  its 
systems,  designated  the  models 
40  and  50,  was  to  design  a  com¬ 
puter  for  approximately 
$200,000  that  could  handle  a 
number  of  varied  tasks  without  a 
complicated  software  system. 
Advanced  semiconductor  tech¬ 
nology  was  used  to  design  such  a 
machine,  Guzy  said. 

The  system  was  designed  but 
Memorex  still  faced  the  problem 
of  financing  it.  Phase  1  of  its 
strategy  was  meant  to  raise  cash 
to  finance  Phase  2  and  a  leasing 
subsidiary  was  also  organized  for 
that  purpose. 

Capital  was  still  needed  from 
external  sources,  however,  to 
bankroll  Phase  3,  Guzy  said. 
Memorex  wanted  to  raise  $200 
million  from  banks  and  other 
financial  institutions  and  Mem¬ 
orex  would  invest  $20  million. 

Only  $19  million  of  that  $200 
million  was  ever  raised,  he  said. 

The  Monkey  Wrench 

The  monkey  wrench  in  Mem¬ 
orex’s  strategy  was  external: 
IBM’s  announcement  of  its  370 
line,  Guzy  claimed. 

“It  had  a  major  impact  on  our 
financing  program  .  .  .  financiers 
asked,  “Are  you  competitive?’  ” 
Guzy  said. 

In  addition,  IBM  announced  a 
number  of  products  that  were  in 
direct  competition  with  Mem¬ 
orex  offerings  and  usually  at  a 
lower  price. 

The  IBM  2319  disk  file  and  the 
3705  communications  controller 


were  both  announced  at  reduced 
prices  from  previous  products. 
Both  had  the  result  of  destroy¬ 
ing  the  market  for  Memorex’s 
660  disk  file  and  1270  con¬ 
troller.  its  two  major  OEM  prod¬ 
ucts,  Guzy  said. 

In  the  first  half  of  1972,  Mem¬ 
orex  was  installing  50  of  its 
1270  systems  per  month;  its  out¬ 
put  in  the  third  quarter  was 
“virtually  nil”  for  the  same 
product  and  the  660  was  being 
phased  out  of  production,  Guzy 
said. 

Other  Problems 

Memorex  had  a  number  of 
other  problems  as  well.  It  dis¬ 
covered  the  OEM  market  had  a 
problem  absorbing  the  number 
of  products  it  had  planned  on 
because  of  the  recession,  Guzy 
said. 

Also,  IBM  brought  a  trade  se¬ 
crets  suit  against  Memorex  in 
1970  that  was  settled  out  of 
court  with  prejudice  to  IBM,  he 
said. 

Delivery  of  the  System  40  be¬ 
gan  in  the  fall  of  1972,  and  sales 
were  meeting  Memorex’s  pre¬ 
dictions  of  having  40  installed 
by  year  end,  he  said. 

These  sales  were  not  enough  to 
bail  the  company  out,  however, 
he  added.  The  cessation  of  its 
other  products  had  left  Mem¬ 
orex  short  of  incoming  capital 
and  it  owed  the  Bank  of  Ameri¬ 
ca  approximately  $100  million. 

Finally,  Memorex  ceased  pro¬ 
duction  of  its  computer  system, 
the  first  initiative  product  it  de¬ 
veloped,  in  June  1973,  he  said. 
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370/138 
1  MEG 

’December  Delivery 


370/148 
2  MEG 

’April  Delivery 


Will  configure  systems  to  meet  your  Data  processing  needs 
3286  —  Hard  copy  console 
and 

3203-4  —  1200  L.P.M.  Printer  are  available  with  any  of  our 
1 38/148  systems 

Many  other  systems  available,  including  a  complete  line  of 

370  and  360  CPU's  and  I/O 

Short  and  Long  Term  Leases  Available 

National  Computer  Rental  Ltd. 

415  Madison  Avenue  New  York,  N.Y.  10017 

(212)532-1500 

Member  of  Tiger  Leasing  Group 
Member  of  Computer  Lessors  Association 


A  DATA  BASE  ON 
DATA  PROCESSING 
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574  pages  □  458  graphs  □ 

181  tables  with 
over  65,000  entries  Q 

Both  users  and  suppliers  of 
computer  equipment  and  serv¬ 
ices  will  find  uncommonly  useful 
data  in  this  new  book.  But  Data 
Processing  Technology  and  Eco¬ 
nomics ,  by  Montgomery  Phister, 
is  more  than  a  reference  book 
filled  with  facts  and  figures  on 
every  aspect  of  data  processing. 
It  is  also  an  analysis  of  and  com¬ 
mentary  on  the  computer  mar¬ 
ketplace,  and  on  computer 
products,  applications,  and  costs 
—  including  operating,  maintenance,  and  manufacturing  costs. 
And  it  is  a  quantitative  history  of  modern  computers  and  of  the 
factors  which  affected  and  are  still  contributing  to  their  prolifer¬ 
ation,  Order  today.  You  will  refer  to  it  for  years. 
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port  ticket  counter  and  it’s  on  its  way 
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Japanese,  Europeans  Already  There 

CDC’s  China  Sale  Seen  Focusing  Western  Attention 


By  Bohdan  O.  Szuprowicz 
Special  to  Computerworld 

The  recent  decision  by  Presi¬ 
dent  Ford  to  approve  the  sale  to 
People’s  Republic  of  China  of 
two  Control  Data  Corp.  (CDC) 
Cyber  172  computers  once  again 
focuses  the  attention  of  com¬ 
puter  manufacturers  on  poten¬ 
tial  future  markets  in  China. 

Approval  of  the  $5  million  sale 
comes  on  the  heels  of  a  recent 
announcement  by  Hitachi  Ltd. 
of  Japan  that  the  China  National 
Machinery  Import  and  Export 
Corp.  has  ordered  two  large 
Hitac  computers  worth  approxi¬ 
mately  $8.6  million  for  the  Cen¬ 
tral  Meteorological  Bureau  in 
Peking. 

So  far  China  has  not  been  a 
significant  purchaser  of  Western 
computers,  but  since  1973  an¬ 
nual  shipments  reported  under 
the  Standard  Industrial  Trade 
Classification  code  714,  which 
includes  office  machines,  com¬ 
puters  and  calculators,  have  been 
increasing  and  totaled  $2.6  mil- 


WANTED  LAW  OFFICE 
COMPUTER  SYSTEM 
Consulting  firm,  on  behalf  of  a 
major  Western  law  firm,  solicits 
proposals  for  a  turn-key,  multi¬ 
function,  Law  Office  Computer 
System.  Functions  to  be  per¬ 
formed  include  Time  and  Dis¬ 
bursement  accounting,  General 
Ledger,  Word  Processing,  Docket, 
Library  control,  and  others.  For  a 
copy  of  the  detailed  Request  for 
Proposal  please  forward  a  brief 
statement  of  qualification  to: 

Law  Office  System 
P.O.  Box  152 
Walnut  Creek,  CA  94596 
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Large  Volume 
Keypunch  /  Keydisc 
Services 


Quality  Data 
at  Competative  Prices 

DATA-MIDWEST 

3050  METRO  DRIVE 
MINNEAPOLIS.  MINN.  55420 

6 1  2  -  854  - 1  800 

A  DIVISION  OF  DATA  SYSTEMS  INC. 


VOLUME 
KEY  PUNCHING 

(402)  592-1686 

QUALITY 
AT 

LOWER 
COST” 

ESE33C>!C3i3[i]E!E2]EJ 
Sa@H  SfflBHHGQ 

4345  South  89th  St. 
Omaha,  Nebraska  68127 


SYSTEM/3  SCULPTURE 

For  Christmas! 

For  System/3  users  only,  this 
gold-finished  plaster  sculpture  is  a 
perfect  paperweight/conversation 
piece  for  the  computer  room  or 
office.  Beautifully  detailed,  6 
inches  long,  just  $9.95  each  post¬ 
paid.  Brian  Productions,  2949 
Southfield  Rd.,  Xenia,  Ohio 
45385.  Satisfaction  guaranteed. 


lion  in  1974,  the  last  year  from 
which  complete  statistics  are 
available. 

Japan  was  predictably  the  lead¬ 
ing  exporter  accounting  for  50% 
of  the  total  in  1974  but  France, 
the  United  Kingdom,  West  Ger¬ 
many,  Italy,  Denmark  and  the 
U.S.  also  show  some  exports  to 
China. 

In  previous  years  other  coun¬ 
tries  such  -as  Czechoslovakia, 
Norway  and  Austria  also  ex¬ 
ported  some  office  equipment  to 
China  but  in  most  cases  these 
were  small  one-time  shipments 
in  the  order  of  $100,000  each. 

China  first  gained  the  attention 
of  Western  computer  manu¬ 
facturers  in  1965  when  rumors 
began  circulating  in  the  West 
that  it  tried  to  obtain  an  IBM 
Stretch  computer,  by  way  of 
France,  to  support  its  developing 
nuclear  program. 

In  that  year  China  also  began 
purchasing  Western  computers. 
In  1966  an  Elliott  Electric  803 
computer  was  purchased  for  a 
medical  research  organization 
but  the  biggest  sales  of  that  day 
were  an  International  Computers 
Ltd.  (ICL)  1903  and  1905  which 


were  shipped  to  undisclosed  cus¬ 
tomers  in  1967.  At  that  time  no 
British  personnel  were  allowed 
to  enter  China  to  help  with  the 
installation  but  a  group  of  Chi¬ 
nese  programmers  and  engineers 
were  trained  by  ICL  in  the  UK. 

Since  the  1960’s  China  is  be¬ 
lieved  to  have  acquired  a  Honey¬ 
well-Bull  Gamma  3  computer,  a 
Data  General  Nova  minicom¬ 
puter  made  under  license  by 
Nippon  Minicomputer  in  Japan 
and  a  Redifon  R-2000  machine 
as  part  of  the  Boeing  707  flight 
simulator  system.  In  1974  Com- 
pagnie  Internationale  d’lnforma- 
tique  (CII)  and  Honeywell-Bull 
participated  in  a  French  Na¬ 
tional  Exhibition  in  Peking  and 
sold  an  Iris  50  and  an  HB  61/60 
which  they  had  on  display  there. 

In  October  1973  Geo  Space  of 
Canada  Ltd.,  a  subsidiary  of  Ap¬ 
plied  Magnetics  of  Goleta,  Calif., 
received  a  $5.5  million  order  for 
computer  equipment  and  seismic 
data  recording  systems  which 
were  delivered  to  China  in  1975. 

The  two  CDC  Cyber  172  com¬ 
puters  have  been  sold  to  China 
by  the  Compagnie  Generate  de 
Geophysique  of  France  also  as 


components  of  a  larger  seismic 
exploration  system.  The  sale  met 
opposition  from  the  Pentagon 
and  other  government  agencies 
on  the  grounds  the  CDC  com¬ 
puters  were  capable  of  being 
used  for  military  as  well  as  in¬ 
dustrial  purposes,  particularly 
for  support  of  radar  systems  and 
analysis  of  nuclear  tests. 

International 

News 

Ford’s  decision  to  override  all 
objections  and  approve  the  sale 
is  also  seen  as  a  deliberate  ges¬ 
ture  of  support  for  the  new  lea¬ 
dership  in  China. 

China  has  also  pursued  a  policy 
of  “self-sufficiency”  and  has 
been  building  its  own  com¬ 
puters.  It  supported  a  viable 
electronics  industry  which  has 
developed  to  the  point  where 
China  is  considered  to  be  the 
second  largest  manufacturer  of 
radio  receivers  in  the  world  after 
U.S.  Since  1958  at  least  20  dif¬ 
ferent  computer  models  have 


Survey  Shows  60%  of  Japanese  Users 
Plan  Upgrades  Within  Three  Years 


been  built  in  China  several  of 
which  are  third  generation  ma¬ 
chines  in  serial  production. 

Nevertheless  potential  markets 
for  large  sophisticated  machines 
appear  to  exist  in  China,  some 
within  such  organizations  as  the 
Meteorological  service,  while 
others  exist  within  the  600  basic 
industrial  enterprises  which  the 
Chinese  planners  conceived  as 
the  backbone  of  the  Chinese  in¬ 
dustrialization  program  as  far 
back  as  1 949. 

About  300  of  these  basic 
plants  were  designed  and  many 
were  built  with  Soviet  and  East 
European  assistance.  Today 
most  of  those  plants  are  old 
enterprises  which  must  be 
modernized  to  deliver  the  effi¬ 
ciency  required  of  an  industrial¬ 
izing  country. 

Since  1972  almost  100  plants 
were  purchased  by  China  from 
1 1  different  countries  and  the 
CDC  Cyber  172  computers  are 
in  fact  components  of  one  such 
plant  purchase.  If  China  pursues 
this  policy  of  rapid  industrializa¬ 
tion  and  with  increasing  avail¬ 
ability  of  petroleum  for  export 
to  earn  hard  currencies,  future 
computer  markets  in  China  can 
be  expected  to  develop  to  a 
more  significant  level. 

Szuprowicz  is  president  of 
21sth  Centura  Research. 


TOKYO  -  A  recent  survey  of 
over  1,000  firms  in  Japan  re¬ 
vealed  that  more  than  60%  are 
planning  computer  equipment 
upgrades  within  three  years. 

The  survey,  conducted  by  Ja¬ 
pan  Electronic  Computer  Co. 
(JECC),  showed  that  28.7%  of 
the  users  are  planning  upgrades 
within  a  year,  18.1%  will  do  so 
within  two  years  and  20.5% 
within  three  years. 

Of  those  planning  to  upgrade 


within  a  year,  67.9%  are  going  to 
commit  more  money  to  hard¬ 
ware  costs,  while  28%  will  pay 
the  same  while  upgrading  and 
4.1%  will  reduce  their  expendi¬ 
tures. 

JECC  noted  that  the  later  the 
users  planned  to  upgrade,  the 
more  funds  they  tend  to  commit 
to  the  move. 

JECC  also  questioned  users 
about  their  plans  to  install  major 


Foreign  Orders 
&  Installations 


Mount  Isa  Mines  Ltd.  of  Aus¬ 
tralia  has  ordered  a  Univac 
1100/12  system  to  handle  on¬ 
line  cost  and  budget,  workshop 
scheduling  and  production  con¬ 
trol  applications  for  its  sub-level 
caving  and  mining  operations. 

Control  Systems,  S.P.A.  has  or¬ 
dered  two  Input  80  systems 
from  Recognition  Equipment 
Italia,  S.P.A.,  to  be  used  for 
processing  quarterly  wage  and 
salary  information  for  the  Italian 
social  security  system. 

RCA  Corp.  has  installed  Corn- 
ten,  Inc.  data  communications 
systems  in  Liege,  Belgium,  and 
Sunbury,  England. 

The  Burton  Group,  a  U.K. 
clothing  firm,  has  ordered  a  Uni¬ 
vac  90/60  for  its  London  data 
center. 

The  General  Mutual  Insurance 
of  French  Police  has  installed 
Inforex,  Inc.  System  5000  file 
management  equipment,  includ¬ 
ing  four  disk  drives  and  eight 
terminals,  at  its  DP  center. 

AEG-Telefunken  of  Frankfurt, 
West  Germany,  has  ordered  an 
OP-1  system,  valued  at  $10  mil¬ 
lion,  from  Ontel  Corp. 


The  UK’s  Royal  Air  Force 
computer  center  at  Innsworth, 
Gloucester,  has  installed  a  2970 
system  from  International  Com¬ 
puters  Ltd.  for  the  Royal  Air 
Force  Personnel  Services  Sys¬ 
tem. 

Avco-Dallah  of  Saudi  Arabia 
has  ordered  minicomputer-based 
flight  information  systems  from 
Conrac  Corp.  for  installation  at 
eight  airports. 

Hokkaido  Electric  Power  Co. 
Ltd.  has  ordered  a  Univac 
1100/42  system  from  Nippon 
Univac  Kaisha,  Ltd.  to  be  used 
primarily  for  real-time  distribu¬ 
tion,  inquiry,  on-line  sales  infor¬ 
mation  and  a  charge  assessment 
system. 

The  Nederlandse  Credietbank 
N.V.  has  ordered  Bank  Control 
System  90  equipment  from 
Bunker  Ramo  Electronic  Data 
Systems  GmbH. 

El  Mundo,  Inc.,  Puerto  Rican 
newspaper  publisher,  has  order¬ 
ed  a  Honeywell  Level  62/60 
system  for  media  advertising  ac¬ 
counting,  circulation,  reporting, 
accounts  receivable  and  payroll 
applications. 


advanced  equipment  or  I/O  de¬ 
vices  within  three  years. 

Intelligent  terminals  showed 
the  highest  installation  rate, 
18.4%,  among  the  users  while 
14.5%  intended  to  install  floppy 
disks;  10%,  key -to-disk  units  and 
4.9%  1,000  to  3,000  line/min 
impact  printers. 

“It  is  interesting  that  both  IBM 
3850  or  comparable  mass  stor¬ 
age  systems  and  non-impact  high 
speed  printers  with  performance 
of  3,000  to  12,000  line/min  are 
to  be  installed  by  24  companies 
or  2.3%  of  the  repliers,”  JECC 
noted. 

The  survey  found  the  ratio  of 
investment  in  DP  hardware  to 
annual  sales  volumes  averaged 
0.15%,  up  from  0.13%  in  1974. 

By  industry  segment,  DP  serv¬ 
ice  bureaus  were  found  to  be 
making  the  largest  investments, 
16.73%,  inordinately  larger  than 
the  next  closest,  securities  busi¬ 
ness,  whose  investment  ratio  was 
only  1 .46%. 


Prepare  for  the  CDP  Exam 

1001  questions  (and  answers)  to 
assist  you  to  prepare  for  and  pass 
the  CDP  Exam.  This  book,  devel¬ 
oped  and  compiled  by  Ken  Lord, 
CDP,  former  President  of  SCDP, 
is  the  newest,  most  current  and 
state-of-the-art  guidance  available 
for  CDP  Candidate  preparation. 
This  expanded  version  of  the 
highly  successful  SCDP  Candidate 
Assistance  Program  is  now  avail¬ 
able  in  book  form. 

The  New  Division 
Box  91  3 

20  Middlesex  St. 

No.  Chelmsford,  MA  01863 

$30  prepaid;  $35  invoiced 


lYOUR  'COMPETITOR 


(cuts  multiuser  mini  business 
system  development  time  in  half.) 

For  more  information 
in  a  hurry  call: 


305/293-9431 


6237  Edgewater  Dr., 
Orlando,  Fla.  32810 


GO  GREYHOUND 


WHEN  LEASING 
COMPUTER  EQUIPMENT 


AVAILABLE 

IMMEDIATELY: 


360  30.  360  50.  PHOENIX  I  O 
TAPES.  2314  COMPATIBLE  DISKS 


U.S 

East 

Central 

West 

Tom  Ryan 

Jerry  Rogers 

Dave  Hyland 

(617)  272-8110 
(412)  922-8920 
(415)  989-4023 

International 

Canada 

U  K 

Europe 

Mexico 

Austro-Asia 

Don  Maunder  (Toronto) 
Bruce  Pearson  (London 
Joe  Gold  (Geneva) 

Andres  Contreras 

Don  Haworth 

(416)  366-1513 
(01) 759-9191 
(022)  61-27-54 
(905)  543-6850 
(214)  233-1818 

Non-IBM 

Dallas 

John  Hallmark 

(214)  233-1818 

Greyhound  Computer  Corporation  Greyhound  Tower  Phoenix.  Arizona  85077 
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Back  from  the  Brink:  Insyte  Shows  It  Can  Be 


By  Molly  Upton 

Ot  the  C W  Staff 

TORON'IO  doing  from  S600.000 
debt  to  a  debt-free  position  with  net 
worth  of  nearly  SI  million  in  four  years 
with  no  externa]  financing  can  be  done. 

Ins\  te  dorp.,  following  a  plan  engi- 
n1  cred  by  Ben  Ronn,  president,  has  done 
it. 

Now  positioned  in  the  data  base  soft¬ 
ware  market  and  the  related  applications 
market .  the  lirm  intends  to  expand, 
either  through  acquisition  or  internal 
growth,  Ronn  said. 

Insyte  has  undergone  several  stages  of 
growth  in  Ronn’s  attempts  to  make  it  a 
self  sustaining  profitable  venture. 

Insyte  Corp.  now  includes  three  DP- 
oriented  firms  as  well  as  real  estate  ven¬ 
tures,  and  has  about  85  employees. 

Computer  Information  Management  Co. 
(CIM)  supplies  the  Dataeom/DB  and 
Datacom/DC  data  base  packages,  while 


Information  Company  of  America  (ICA) 
provides  scientific  bibliographic  docu¬ 
mentation  and  information  processing 
along  with  translation  services. 

Mauchly  Wood  Systems  Corp.,  an  infor¬ 
mation  management  consulting  firm,  also 
supports  Datacom  and  other  CIM  prod¬ 
ucts. 

Real  Estate 

One  vehicle  Ronn  used  to  advantage  was 
real  estate  investments. 

In  1976  Insyte  gained  about  50%  of  its 
revenues  from  real  estate,  but  Ronn  said 
this  should  decrease  to  about  30%  in 
1977. 

Earnings  should  follow'  the  same  trend 
as  the  firm’s  software  products  assume  a 
larger  role  in  the  company’s  support,  he 
said. 

Ronn  arrived  at  3i  Corp.  in  1972.  At  the 
end  of  the  fiscal  year  in  June  the  firm, 
which  was  in  library  science  type  services 


to  the  medical  area,  had  revenues  of 
$500,000,  a  $1  million  loss  on  operations 
and  $4  million  in  writeoffs. 

Some  Wall  Street  parties  that  held  inter¬ 
ests  in  both  3i  and  Mauchly  Wood  Sys¬ 
tems  Corp.,  a  contract  programming  firm, 
engineered  the  merger  of  the  two  firms. 
Neither  firm  had  ever  earned  any  money, 
Ronn  said. 

Ronn  fired  60  of  the  70  3i  employees 
and  set  to  work  taking  advantage  of  3i’s 
public  status,  he  said. 

The  firm  went  through  a  reorganization, 
in  which  Insyte  Corp.  was  made  a  holding 
company,  chartered  in  Delaware,  and  3i 
was  merged  into  it  on  a  five  to  one 
reverse  split.  There  was  no  injection  of 
any  cash,  he  added. 

‘Tried  to  Stay  Alive’ 

The  firm  sold  assets  on  its  books  for 
about  $95,000,  traded  debt  for  equity  in 
another  company  and  converted  some 


Done 

debentures  into  small  debt,  he  said. 

"We  tried  to  stay  alive.” 

After  a  first  quarter  loss  of  $400,000  in 
1972,  the  firm,  ended  the  year  with  a 
reduced  loss  of  between  $150,000  and 
$200,000. 

Various  3i  products  were  transferred  to 
ICA. 

In  1973,  Ronn  said,  he  couldn’t  borrow 
money,  so  he  “backed  into  real  estate,” 
parlaying  the  $400,000  in  tax  credits  to 
generate  cash  through  buying  and  selling 
apartment  houses  in  Houston. 

Built  Equity 

Insyte  built  equity  in  the  projects  and 
formed  a  management  service  company 
for  them  that  is  still  operative  and  gen¬ 
erating  revenues,  he  said. 

“We  recognized  the  opportunity,  took 
advantage  and  adopted  it,”  he  said. 

Then  when  it  had  some  funds,  it  bought 
Computer  Information  Management,  a 
five-year-old  firm  that  developed  Data 
Com,  a  data  base  management  package. 

In  September  1974,  Ken  Parker  joined 
the  firm  as  president  of  CIM.  Revenue  has 
tripled  and  the  profitability  is  excellent, 
Ronn  said. 

CIM  had  less  than  30  installations  in 
1974  and  now  has  over  125,  he  said. 

Mauchly  Wood  is  a  support  organization 
for  CIM  and  also  sells  application  soft¬ 
ware  designed  for  use  with  data  bases. 

Insyte  is  “prepared  to  take  advantage  of 
the  industry  momentum  in  both  the 
systems  and  application  area,”  Ronn  said. 

Putting  the  pieces  together  in  a  syner¬ 
gism  “wasn’t  divine  guidance,  but  we 
were  cognizant  of  developments  and  the 
pieces  fell  in  place,”  he  said. 

The  firm  has  realized  its  goal  from  the 
real  estate  portion,  and  Ronn  said  he 
doesn’t  expect  further  growth  in  the 
transaction  area,  but  does  expect  some 
from  operations. 

Substantial  growth  should  come  from 
the  information  group,  he  said. 

IBM  Price  Actions 
May  Help  Industry, 
Broker  Predicts 

NEW  YORK  —  IBM’s  recent  pricing 
moves  evidenced  on  its  370/138  and  148 
and  the  other  mainframers’  price  reshuf¬ 
flings  will  not  “have  a  destructive  impact 
on  the  industry’s  profitability,”  according 
to  a  report  from  L.F.  Rothschild  &  Co., 
an  investment  and  brokerage  house  here. 

Since  other  mainframers  are  also  utiliz¬ 
ing  the  advances  in  semiconductor  tech¬ 
nology,  Rothschild  said  it  is  confident 
their  gross  margins  are  higher  despite  the 
lower  per  function  pricing  inherent  in 
state-of-the-art  products. 

It  cited  the  belief  that  manufacturing 
costs  are  cut  in  half  when  the  density  of 
semiconductor  components  is  doubled. 

Maintenance  Price  Hike 

Of  significance  also  is  the  price  hike 
levied  by  IBM  in  maintenance  rates, 
which  thus  allows  others  leeway  in  their 
pricing,  the  report  observed. 

“If  we  accept  the  fact  that  the  profit¬ 
ability  enjoyed  by  non-IBM  mainframe 
vendors  has  historically  been  hampered 
by  the  costs  associated  with:  (1)  high 
proportions  of  leased  equipment;  (2)  pro¬ 
viding  field  engineering;  and  (3)  software 
support,  we  believe  that  the  current  en¬ 
vironment  strongly  favors  a  general  reduc¬ 
tion  in  profit  pressures  industrywide,” 
the  report  said. 

The  reduction  in  IBM’s  sales/lease  ratio 
reflects  the  more  rapid  escalation  of  costs 
in  the  rental  sector  of  the  business, 
Rothschild  surmised. 

A  continuing  trend  toward  a  higher 
ratio  of  purchased  machine  shipments 
would  bode  well  for  the  industry’s  profit¬ 
ability,  the  report  indicated. 


Seeing 

where  you’ve  been 
can  show  you  where 
you’re  going. 

Read  the  Year-End  Review  and  Forecast  in  the  combined 
December  27th/January  3rd  issue  of  Computerworld. 

As  the  once-in-a-lifetime  U  S.  Bicentennial  approaches  its  demise,  it’s  time  to 
sit  back  and  look  beneath  the  headlines  for  the  truly  significant  events  of 
1976.  Beyond  those  tall  ships,  giant  cakes  and  candidates,  what  really 
happened  to  shape  and  direct  this  historic  year?  If  you’re  involved  with 
computers,  you’ll  find  answers  that  affect  you  in  Computerworld's  Year-End 
Review  and  Forecast,  appearing  in  the  special,  combined  issue  of  December 
27/January  3. 

Edited  by  E.  Drake  Lundell,  this  special  issue  will  be  filled  with  useful  analysis 
and  insightful  commentary  on  the  year’s  most  compelling  computer  stories. 
To  name  just  a  few  items,  this  report  will  cover  the  latest  developments  in 
computer  hardware,  software  and  communications;  the  effect  that  recent  (and 
pending)  legal  decisions  and/or  federal  policy  revisions  may  have  on  the 
industry  as  a  whole;  and  the  way  computers  are  changing  our  society.  In 
addition,  a  variety  of  experts  will  be  on  hand  to  help  shake  the  dust  from 
Computerworld's  crystal  ball,  and  give  you  knowledgable  forecasts  of 
important  events  that  are  likely  to  occur  in  1977.  It’s  all  coming  your  way 
December  27th  --  and  if  you’re  involved  with  computers,  you’ll  find  articles, 
newsnotes,  commentary  and  summary  that  will  interest  and  inform  you. 

And  if  you’re  marketing  products  or  services  to  the  people  who  use 
computers,  your  ad  should  be  a  part  of  this  unique  special  issue.  Contact  your 
Computerworld  salesman  for  complete  details.  Or  call  Judy  Milford  at  (617) 
965-5800  to  place  your  ad,  and  start  a  beautiful  1977. 


Computerworld 


Boston 

Bob  Ziegel 
Mike  Burman 
(617)  965-5800 


New  York 

Don  Fagan 
Frank  Gallo 
(201)  461-2575 


San  Francisco 

Bill  Healey 
Jim  Richardson 
(415)  495  0990 


Los  Angeles 

Bill  Healey 
Jim  Richardson 
(213)  477-3535 
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Allied  Bank  of  Houston  has 
ordered  two  Trace  check  proc¬ 
essing  systems  from  Recognition 
Equipment,  Inc. 

General  Portland,  Inc.,  cement 
supplier,  has  installed  an  In¬ 
forex,  Inc.  data  communications 
network  linking  eight  division 
offices.  The  equipment  includes 
a  1303-11  key-to-disk  system 
with  two  keystations  at  corpo¬ 
rate  headquarters  and  a  1300 
control  unit  with  as  many  as 
four  keystations  and  a  200  line/ 
min  printer  at  each  division  of¬ 
fice. 

The  Phoenix-based  Farm  and 
Home  Life  Insurance  Co.  has 
ordered  a  Honeywell  Level 
64/20  system  to  expand  its  ac¬ 
counting  functions,  agent  per¬ 
formance  records  and  policy  sta¬ 
tus  reporting. 

McDonald's  Corp.  has  begun 
installing  customized  point-of- 
sale  (POS)  systems  from  Courier 
Terminal  Systems,  Inc.  in  several 
of  its  more  than  4,000  restau¬ 
rants. 

Orchard  Supply  Co.  of  Sacra¬ 
mento,  Calif,  has  installed  a  Bur¬ 
roughs  Corp.  B700  system  for 
accounting,  payroll,  invoicing 
and  inventory  control  applica¬ 
tions. 

Shell  Oil  Co.  has  ordered  a 
computerized  process  control 
system,  including  hardware  and 
Fortran  Language  Industrial 
Control  (FLIC)  software  from 
Metromation,  Inc.  to  reduce 
consumption  of  energy  at  its 
Martinez,  Calif,  manufacturing 
complex. 

La  Vogue,,  a  Richmond,  Va., 
women’s  specialty  shop,  has  or¬ 
dered  a  Univac  90/30  system  for 
on-line  order  entry  and  credit 
authorization,  payroll  processing 
and  general  accounting. 

The  Louisville  Trust  Bank,  Inc. 
has  ordered  a  Burroughs  version 
of  Automated  Financial  Sys¬ 
tems,  Inc.’s  commercial  loan  in¬ 
formation  system. 

Susquehanna  Broadcasting  Co. 
has  ordered  an  NCR  Criterion 
system  fo  be  used  for  processing 
cable  TV  system  accounts,  music 
scheduling  for  the  company’s 
FM  radio  stations  and  on-line 
order  entry  for  its  manufactur¬ 
ing  division. 

The  U.S.  Air  Force  has  ordered 
an  IBM  370/168  for  one-year 
lease  to  headquarters  of  the  Stra¬ 
tegic  Air  Command  for  support 
of  its  expanded  mission  and  war 
planning  requirements,  as  di¬ 
rected  by  the  National  Com¬ 
mand  Authorities  and  the  Joint 
Chiefs  of  Staff. 

Richard  Cabot  Associates  has 
ordered  six  OEM  systems  from 
Microdata  Corp.  for  turnkey  cus¬ 
tomers. 

The  U.S.  Navy  has  ordered  an 
AN/UYK-30  16-bit  military  mi¬ 
crocomputer  from  Hughes  Air¬ 
craft  Co.  to  be  partitioned  onto 
six  Standard  Electronic  Modules 
(SEMs)  at  the  Naval  Avionics 
Facility  in  Indianapolis. 

The  U.S.  Navy  has  ordered 
digital-to-resolver  converters 
from  North  Atlantic  Industries, 
Inc. 

Towle  Manufacturing  Co., 
manufacturer  of  silver  products,/ 
has  ordered  a  Univac  90/30 
system. 
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DP  MANAGER 

Unusual  Opportunity  In 
Small-Scale  Computer  Field 

A  rapidly  growing  company  in  Fairfield  County  is  seeking 
an  individual  to  further  develop  a  successful  and  viable 
portion  of  its  business.  The  market  is  large  and  well  identified 
with  a  clearly  demonstrated  need  for  our  broad  range  of 
products.  The  acceptance  of  our  overall  product  line  has 
resulted  in  the  company  becoming  the  largest  of  its  type  in 
the  country. 

The  most  meaningful  experience  is  a  combination  of  man¬ 
agement  of  a  DP  installation  and  direct  selling  experience  of 
EDP  peripheral  equipment  such  as  terminals,  printers,  mini¬ 
computers,  or  small-scale  computer  systems  in  the  IBM 
environment. 

We  can  provide  the  right  individual  with  high  rewards  and 
long  term  stability. 

Send  a  short  letter  describing  your  recent  experience  to  the 
President,  Box  608,  Greenwich,  Ct.  06830. 


Vanderbilt  University  Medical  Center  is  seeking  to  fill  the  following 
challenging  new  positions: 

Manager  Data  Processing 
Project  Manager  -  Analyst 
Senior  Analyst 
Senior  Programmer 
Programmer  » 

Computer  Operator 

Successful  candidates  should  have  appropriate  experience  with  one 
or  more  of  the  following:  OS,  COBOL,  ALP,  IMS.  Application 
experience  in  patient  care,  patient  accounting,  general  financial  and 
data  base  design  is  particularly  helpful. 

Resumes  including  salary  history  should  be  forwarded  to: 

EMPLOYMENT  MANAGER 
Vanderbilt  University 

1103  Baker  Bldg. 

1 1 0  21  st  Ave.  So. 

Nashville,  Tennessee  37203 

An  Equal  Opportunity  Employer 


DATA  PROCESSING  MANAGER 

Rapidly  growing  manufacturing  compnay  is  seeking  an  indi¬ 
vidual  to  manage  the  Data  Processing  function.  Responsibili¬ 
ties  include  equipment  selection,  systems  analysis,  program¬ 
ming,  and  operations.  Emphasis  on  developing  improved 
techniques  and  methods. 

Competence  in  managing  and  developing  subordinates  a 
must.  Current  applications  are  accounting,  order  entry,  fore¬ 
casting,  inventory,  bill  of  material  and  requirements  planning. 
Currently  implementing  additional  manufacturing  applica¬ 
tions. 

Experience  in  programming  and  systems  design  plus  2-3  years 
management.  Degree  preferred.  User  oriented. 

Excellent  salary,  benefits,  and  growth  opportunity.  Send 
resume  with  salary  history  or  call:  Regina  Sampers  (402) 
541-5016. 

4401  No.  21st  Street 
Omaha,  Neb.  68110 

Equal  Opportunity 
Employer  M/F 


CORPORATION 


SYSTEMS  PROGRAMMERS 

Join  one  of  the  most  advanced  EDP  Systems  Departments  in  New 
Jersey.  We  have  a  number  of  challenging  positions  available  on  our 
technical  support  staff.  We  offer  a  sophisticated  370  158-168  MVS 
environment  with  the  opportunity  to  contribute  to  and  learn  new 
concepts  in  various  software  discipline. 

Ideal  candidates  should  have  a  minimum  of  2  years  OS  Systems 
Programming  experience  including  exposure  to  MVS,  TSO,  IMS  and 
CICS.  Applicants  with  strong  BAL  applications  programming  and 
OS  JCL  experience  will  also  be  considered. 

Comparable  positions  are  also  available  in  our  telecommunications 
group  supporting  our  CICS  applications  development  effort.  For 
these  positions  we  require  solid  BAL  experience  with  previous  CICS 
experience  a  strong  plus. 

Our  attractive  starting  salaries  are  commensurate  with  experience 
and  will  provide  ample  opportunity  to  move  forward  in  a  pleasant 
working  environment. 

Please  send  resume  in  confidence  for  our  immediate  review.  Please 
include  salary  history.  Reply  to: 

CW  Box  4833 
797  Washington  St. 

Newton,  Mass.  02160 
An  Equal  Opportunity  Employer  M/ F 
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SOFTWARE 

SPECIALIST 


W.N.Y.  profitable  mfr.  need-; 
analyst  for  customer  support. 
Install  &  modify  software 
systems;  industry  exp  req’d. 
Real-time  scientific  applica¬ 
tions  on  POP  eqpmt.  $20,000 
(fee  paid).  Contact  P.  Seigal 
(in  confidence). 

ROBERT  HALF 

SUNNI  t  m.INCIIS 

ZL n i  1  31  0  Liberty  Bank  Bldg. 

Buffalo,  N.Y.  1  4202 
(716)  842-0801 
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COMPUTER  CENTER  DIRECTOR 

Continuing  full-time  Administra¬ 
tive  &  Professional  position.  Re¬ 
sponsibilities  of  administration  of 
Center;  leadership  in  planning  and 
coordination;  direct  staff;  develop 
and  administer  annual  budget. 
Master’s  degree  in  appropriate 
field,  5  years  experience  in  com¬ 
puting  at  college  and  director 
level;  Knowledge  of  third-genera¬ 
tion  systems.  Zerox  Sigma-series 
equipment  experience  desirable. 
Submit  curriculum  vitae  by  De¬ 
cember  10,  1976  to  James  Powell, 
Provost,  Oberlm  College,  Ober- 
line,  Ohio  44074.  To  be  filled  no 
later  than  July  1,  1977.  Annual 
salary  range  $21,000  to  $26,000. 
Affirmative  Action  (M/F)  Equal 
Opportunity  Employer 


SYSTEM  2000® 

TECHNICAL  MARKETING  SUPPORT 
MRI  Systems  Corporation 

MRI  is  seeking  qualified  candidates  for  the  position  of  SYSTEM 
2000/TP  2000  Technical  Marketing  Support  Representative  for  the 
Midwest  region.  The  TMS  Representative  will  be  responsible  for  sup¬ 
porting  two  or  more  Marketing  Representatives.  His  functions  will  in¬ 
clude  technical  sales  presentations,  proposal  development,  demon¬ 
strations,  benchmark  coordination,  and  pre-sales  applications 
analysis.  The  TMS  position  is  a  highly  visible  and  critical  one  in  the 
overall  marketing  process  and  provides  excellent  advancement  po¬ 
tential  in  this  multi-national,  rapidly  growing  Data  Base  Management 
Company.  The  ideal  candidate  will  have  in-depth  experience  in 
customer  support  in  a  software  marketing  environment  as  well  as  in 
applications/data  base  design  experience  using  one  or  more  of  the 
major  Data  Base  Management  Systems  on  the  market  today.  In  addi¬ 
tion  he  will  be  a  strong  self-starter  and  have  a  good  record  of  self¬ 
management  and  inter-personal  communications  Compensation  Is 
open  and  includes  sales-related  incentives,  profit  and  equity  partici¬ 
pation,  and  full  medical  and  life  insurance  coverage. 

Call  or  write  in  strictest  confidence  to:  Jim  Tillinghast 

MRI  Systems  Corporation 
P.O.  Box  9968 
Austin,  Texas  78766 
(512)  258-5171 


SYSTEMS 

■II  1*1 

CORPORATION 

An  Equal  Opportunity  Employer 


SOFTWARE 

TIGERS: 


If  the  thought  of 
competing  with  IBM 
doesn’t  scare  you, 
give  us  a  growl! 


We  make  SyncSort  —  the  best  sort 
program  on  the  market  today. 

Our  software  competes  directly  and 
very  successfully  with  that  of  IBM. 

Now  we  seek  a  few  exceptional-people 
to  play  an  important  and  rewarding 
role  in  developing  and  marketing 
software  designed  to  replace  com¬ 
ponents  of  the  operating  systems. 

A  SOFTWARE  EDUCATOR.  A  born 
teacher  capable  of  establishing  and 
leading  technical  seminars  to  impart 
advanced  knowledge  to  our  VIP  users. 
Advanced  degree  preferred,  consider¬ 
able  teaching  experience. 

SYSTEMS  ENGINEERS.  Good  back¬ 
ground  in  360/370  operating  systems. 
Advanced  degree  preferred  in  computer 
sciences  or  related  disciplines. 

We  pride  ourselves  on  our  human 
diversity.  So  if  you  don't  exactly  fit  the 
mold,  contact  us  anyway.  The  only  rigid 
requirements  are  brains  and  talent. 

Send  a  resume  in  confidence  to: 

Ms.  Mary  Jane  Murray 
Whitlow  Computer  Systems. 
560  Sylvan  Avenue 
Englewood  Cliffs,  N.J. 

07632 


Inc. 


WHITLOW  mm  W  An  equal  opportunity  employer  m/f 

COMPUTER  SYSTEMS  Inc. 
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That  s  right.  You 're  really 
needed  as  never  before.  So.  we 
can  sho  w  you  many  exceptional 
opportunities  for  increased 
income  promotion,  challenge, 
and  experience 

NCA  are  the  top  professionals 
specializing  in  programmer  career 
advancement.  Contact  the  office  in 
your  area  and  move  up.  No  charge 
no  obligation  to  you  .  .  .  ever' 


IMS  DB/DC 
Calif  orn  ia/Oregon/ 
Washington 

IMS-II  &  IMS/VS  people,  both 
DB  and/or  DC.  are  needed  up  and 
down  the  coast. 

Systems  Programmers,  IMS  Inter¬ 
nals,  IMS  Externals,  Data  Base 
Managers,  Telecommunications, 
Tech  Specialists,  Software  Sys¬ 
tems  Analysts,  IMS  Performance 
Analyst,  Sof t ware/Ha rd ware  Eval¬ 
uation  Specialist,  Application 
Analyst,  and  more. 

Call  or  send  resume  in  confidence 
to  David  B.  Meyer,  EDP  Consul- 

at  Dunhill 

Personnel,  Inc. 

1551  Oak  St. 

Eugene,  Or  97401 
(503)  484-9242 


INSURANCE 

APPLICATION 

PROGRAMMER 

ANALYSTS 


•  Delightful  Location 
in  Southwest  Where 
the  Sun  Always  Shines 

•  Low  Cost  of  Living 

•  Excellent  Salary  and 
Fringe  Benefits 


ol 


H5  National  Computer  Associates 


SYSTEMS 

ANALYST 


Sophisticated  electronics  mfg. 
Strong  systems  orientation. 
No  programming  req'd.  Mfg  & 
financl  applications.  2+  yrs. 
exp.  $20,000  FEE  PAID. 


CHICAGO 

i?f  N  'Ml 


die 


York  STm 
:  nhjrsl  Illinois  601  26 

CLEVELAND 

Me Cnrn’if  k  &  Associates,  Inc 
SO'  RocHwe'l  Avenue 
Cleveiand,  ONo  441  14 

DALLAS 

Dale  Pro'  essing  Careers,  Inc 
Suite  1109 

StoiT’nons  Towe'  West 
Da  las,  Texas  75207 

0ETR0IT 

r  ectromc  Systems  Personnel 
1  705  Fisher  Building 
Detroit  Michigan  48202 

FLORIDA 

Data  Sciences  Personnel,  Inc 
Suite  205 

1  5490  N  W  7th  Avenue 

Miami,  Florida  3316S 

HARTFORD 

Compass.  Inc 

900  Asy'um  Avenue 

Hirttord,  Connect-cut  05105 


LOS  ANGELES 

TaCS  Inc 

3440  .Vilshire  Bojievard 
Suite  1007 

Los  Angeles.  California  90010 
MINNEAPOLIS  ST  PAUL 
Electronic  Systems  Personnel 
801  Nicollet  Mall,  Suite  1 716 
Minneapolis.  Minnesota  55402 
NEW  YORK 
Botai  Associates,  Inc 
405  Lexington  Avenue 
New  York,  New  York  10017 
NORTH  CAROLINA 
TaskForce,  Inc 

Consultants  tor  Employment 
1  046  E  Wendover  Ave 
P0  Box  6888 

Greensboro,  North  Carolina  27405 

PITTSBURGH 

Electronic  Systems  Personnel 
1 06  lawyers  Building 
428  forties  Avenue 
Pittsburgh.  Pennsylvania  15219 


PROVIDENCE 

Xavier  Associates,  Inc 
1 0  Oorrance  Street 
Providence,  Rhode  Island  02903 
SAN  FRANCISCO 
The  Computer  Resources  Group 
Agency.  Inc 

303  Sacramento  Street 
San  Francisco.  California  94111 

SYRACUSE 

CFA  Associates  Personnel.  Inc 
Agency) 

2530  James  Street 
Syracuse,  New  York  13206 

TULSA 

Data  Processing  Careers,  Inc 
Suite  10.  Park.  21  Building 
2626  East  21  st  Street 
Tulsa,  Oklahoma  74114 

WASHINGTON,  0  C 

ESP  Systems  Corporation 
Suite  210 

1211  Connecticut  Avenue  N  W 
Washington,  0  C  20036 


[niROBEflT  HALF 

lilJ  I’l  iiminhii  m.CNiacs 

771  522  Fifth  Avenue 

New  York,  N.Y.  1  0036 
(212)  221-6500 


J 


TIRED  OF  THE  OLD  HO  HUM  ROUTINE? 

JOIN  US  .  .  .  HAVE  FUN  IN  THE  SUN 

Unusual  creative  opportunities  with  growing  property  and 
casualty  operation  for  the  third  largest  life  insurance 
company  in  the  world.  Develop  and  expand  Property  and 
Casualty  automated  insurance  systems,  both  personal 
and  commercial  lines  using  COBOL  in  an  IBM  370 
OS  VS  IMS  environment.  Dallas  Fort  Worth  area.  Act  Now1! 
Send  complete  resume  or  call  Freda  James,  Personnel 
Co-Ordinator.  (817)  731-4381  _ 

Equitable  General  Insurance  1-^)  M  |  B  L  E 

C.ENERAl  INSURANCE  COMPANY 


Company,  6385  Camp  Bowie 
Boulevard,  Fort  Worth, 

Texas  76116. 


Tht»  Eguitdble  Lite 
«>t  the  United  Slates 


An  Equal  Opportunity  Employer,  M  E. 


PROGRESSIVE  BANK  WITH 
IBM  beta  test  site  seek: 

Asst.  Oprns.  Mgr. 

Must  have  OS  sysgen  exper  & 
good  mgmt.  ability-.  Salary  to 
$  1 7  M. 

$4  Billion  Dollar  Bk  holding  Co. 
with  2)  370/168  IMS  computers 
seek  Programming  Mgr. 

Prefer  EFTS  or  ATM  Mgt.  exper 
&  Mgmt.  skills  for  large  project. 
Salary  =  $30M 

C I F  Project  Mgr  or  3600  exper. 
needed.  Salary  to  $20M. 

These  positions  are  located  in  the 
great  southwest! 

Many  openings  in  Fla.,  Alabama, 
Louisiana,  Texas,  Calif.,  Reno, 
and  more.  107  Associates  nation¬ 
wide.  EDP  SEARCH,  2401  NW 
39th  St.,  Okla.  City,  Okla  (405) 
525-8833. 


NCR's  newest  facility,  the  Data  Processing  Division  in  Wichita, 
offers  growth  opportunities  for  ambitious  individuals  to  work 
on  state-of-the-art,  next  generation,  small  business  computer 
systems  and  associated  equipment.  Wichita's  cost  of  living  is 
up  to  30%  less  than  most  major  eastern  cities.  Wichita's  air  is 
among  the  cleanest. ..school  systems  are  among  the  finest 
in  the  country.  We  welcome  an  opportunity  to  discuss  employ¬ 
ment  with  you! 

SENIOR  DATA  BASE 
MANAGEMENT  ENGINEER 

Minimum  of  5  years  experience  in  implementation  of  a  data  base 
management,  operating  or  communications  system.  High  degree 
of  visibility  within  the  organization  reporting  to  the  Advanced  Develop¬ 
ment  Manager. 

SYSTEMS  SOFTWARE  PROGRAMMERS 

•  Communications  ‘File  Management 

•  Minicomputer  Operating  Systems 

•  Firmware  Development  •  Diagnostic  Systems  Designers 

•  Compiler  Designers  •  Assembly  Level  Programmers 

SYSTEMS  HARDWARE  DESIGN 

•  Real-time  Architectures  and  Development  with  experience  with 
on-line  minicomputer  applications 

•  Network  Design  and  Communications  Control  for  Distributed 
Processing  Systems. 

•  Minicomputer  Hardware  Software  Design  Trade-off. 

•  Terminal  and  Peripheral  Interface  Design. 

NETWORK  DESIGN 

•  Node  Control  •  Distributed  File  Management 

•  Terminal  Handling  •  Computer  Communications 

SEMICONDUCTOR  COMPONENT  ENGINEER 

3  to  5  years  experience  with  emphasis  in: 

•  Evaluation  and  Specification  of  Semiconductor  Components 

•  Discrete,  Digital  and  Linear  IC's 

DESIGN  AUTOMATION  ENGINEER 

•  BSEE  degree  with  minimum  of  3  to  5  years  experience. 

•  Familiar  with  Fortran,  Logic  Simulation,  Systems  Simulation, 

P  C.  Board  Design,  and  Automated  Bill  of  Materials. 

COMMUNICATIONS  SYSTEMS  ENGINEERS 

A  degree  in  engineering,  computer  science  or  equivalent  is  required 
with  preference  being  an  advanced  degree  An  EBA  would  be  a  sub¬ 
stantial  asset  Applicant  must  have  strong  systems  orientation  and 
substantial  experience  with  communication  systems.  In-depth 
knowledge  in  one  or  more  of  the  following  areas  are  desired 

•  Operating  System  Provisions  toward  communication,  including 
communication  access  methods 

•  Communication  processor  architecture 

•  Communication  link  disciplines 

•  Communication  systems  diagnostics. 

Send  resume  including  salary  history  to:  Max  Anderson 
Professional  Placement,  Dept  CN,  3718  N.  Rock  Road 
Wichita.  Kansas  67226 

Ad  Equal  Opportunity  Employer 


C  R 


Data  Processing  Division  —  Wichita 


DATA  PROCESSING 

If  you  are  interested  in  relocating 
to  the  beautiful  Pacific  North¬ 
west,  we  currently  have  several 
excellent  positions  for  EDP  pro¬ 
fessionals  with  banking  experi¬ 
ence.  The  following  represent  a 
small  sampling  of  current  oppor¬ 
tunities. 

V.P.  ■  EDP  Manager . to  40K 

Systems  Analysts . to  25K 

Analyst  Programmers  ....  to  22K 
Programmers . to  20K 

Contact  Jim  Morris  or  Bill  Parfitt, 
Houser,  Martin,  Morris  and  Asso¬ 
ciates,  1621  1 1 4th  S.E.,  Suite 

219,  Bellevue,  WA  98004.  (206) 
455-9600. 


EDP  SALES 
FIELD  SERVICE  ENGRS. 
SYSTEMS  ENGINEERS 


RAY  HARRIS 


has  placed  over  1,000  people  in 
these  professional  areas. 

Openings  now  exist  thruout  the 
Eastern  U.S.  with  all  recruitment 
and  relocation  fees  paid.  For  de¬ 
tails  contact  Mr.  Harris  ar 

LLOYD  PERSONNEL 

1  0  Cutter  Mill  Rd. 

Great  Neck,  N.Y.  11021 
(516)  466-6670 


COMPUTER  SCIENCE 
TEACHER  POSITION 

Available  Jan.  1977.  Applicants 
must  have  Masters  in  Computer 
Operations,  Data  Processing,  or 
other  Computer  Science  disci¬ 
pline.  Individuals  must  be  able  to 
teach  all  levels  of  courses  in  any  2 
of  the  3  areas  above.  Candidates 
should  have  related  working  ex¬ 
perience  and/or  1  year  teaching 
experience.  Starting  salary 
$10-$14,000.  Respond  in  writing 
only  to:  M6rcer  County  Com¬ 
munity  College,  Personnel  Serv¬ 
ices  Dept.  CS,  Box  B,  Trenton, 
N.J.  08690.  Equal  Opportunity/ 
Affirmative  Action  Employer. 


$16,000  to  $18,000 
MINI 

ANALYST 

Expanding  major  oil  Co.  seeks 
person  with  2-3  yrs.  mini  exper. 
Prefer  DEC,  HP,  VARIAN,  or 
Iterdata  hardware  bkgd.  You  will 
be  trained  as  a  hard/software 
planning  analyst.  You  would  be 
one  of  the  key  figures  in  the 
future  directions  planning  group. 
This  Co.  has  2)  37  0/1 58-J  ES-3, 
MVS,  IMS  &.  2 1  mini-computers  + 
4)  360’s  &  a  Dual  CDC  6800. 

The  BETTER  WAY  IS  THE  EDP 
WAY!  MOVE  TO  THE  GREAT 
SOUTHWEST! 

EDP  SEARCH  (405)  525-8833 
2401  NW  39th  Okla.  City,  Ok. 


□□mPUTER 

•  SPECIALISTS 

Boeing  Computer  Services  is  seeking 
specialists  for  a  broad  spectrum  of  chal¬ 
lenging  assignments.  BCS  is  young  but  a 
"major"  in  the  computer  industry  and  offers 
outstanding  career  potential  combined  with 
living  in  the  unspoiled  Pacific  Northwest. 

Immediate  openings  are  for: 

•  N/C  Systems  Analysts  and 
Programmers 

Integrate  the  APT  system  with  process 
control  computer  systems  to  support  the 
fabrication  of  parts  on  N/C  machine  tools. 
Or,  design  engineering  plans  to  define 
geometry  in  digital  form  for  direct  manu¬ 
facturing  application.  Prefer  two  or  more 
years  experience  and  knowledge  of  APT 
and/or  Post  Processor  and  large  main¬ 
frames  such  as  IBM  370  or  CDC  6600. 

•  Analysts/Programmers 

Develop,  implement,  and  maintain  infor¬ 
mation  or  data  systems.  Prefer  three  or 
more  years  experience  with  information 
or  data  systems,  working  knowledge  of 
360  370  hardware,  COBOL  or  FORTRAN, 
OS/JCL  programming.  U.S.  citizenship 
required. 

•  Data  Base  Designer/Analysts 

Design,  analyze  and  develop  physical  or 
logical  data  base  applications.  Prefer  three 
or  more  years  experience  with  IMS  on 
large  scale  hardware.  U.S.  citizenship  re¬ 
quired. 

•  Minicomputer  Systems  Specialists 

Application  Analysis,  System  Design  and 
Software  Analysis  assignments  involving 
evaluation  of  mini  applications  for  data 
entry  and  Data  Base  management;  de¬ 
sign  of  mini  business  systems;  and  de¬ 
velopment.  maintenance  and  preparation 
of  comparative  analyses  of  mini  software 
and  operating  systems.  Prefer  experi¬ 
ence  with  current  generation  of  mini  and 
IBM  370  systems.  U.S.  citizenship  required. 

Please  send  your  resume  to  The  Boeing 
Company,  P.O.  Box  3707-TCU.  Seattle,  WA 
98124. 

An  equal  opportunity  employer. 

r^r 
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PROGRAMMER  ANALYST 

We  want  career  people  with 
growth  potential.  We  are  a  rapidly 
growing  professional  data  proc¬ 
essing  company  located  in  Jack¬ 
sonville,  Florida,  the  “Bold  New 
City  of  the  South”.  B.S.  Degree  in 
Computer  Science.  Mathematics  or 
Engineering  required.  Minimum  1 
year  experience  in  ANS  COBOL 
plus  a  working  knowledge  of  OS 
JCL.  Send  resume,  in  confidence, 
with  salary  requirements  and 
availability  date  to  Mr.  A.W. 
Flack,  Computer  Power,  Inc.,  661 
Riverside  Avenue,  Suite  110  East, 
Jacksonville.  Florida  32204,  or 
call  (904)  358-1424. 


SYSTEMS  ANALYST 
CAROLINAS  -  $20-22,000 

Highly  attractive  Carolina  loca¬ 
tion,  Fortune  500  mfg  firm  needs 
several  systems  analysts  to  devel¬ 
op  &  implement  a  highly  sophisti¬ 
cated,  corp-wide  human  resource 
information  system.  Reqs  degree, 
solid  COBOL/37  0/DOS  program¬ 
ming  exp  and  several  yrs  systems 
analysis  exp  with  personnel/pay¬ 
roll  related  systems.  Excellent 
benefits  &  continued  career 
growth  potential.  All  employment 
costs  paid  by  client  co.  Contact  in 
conf.  J.  Schwab  (704)  527-4980 
or  send  resume  to: 

FOX-MORRIS 
Personnel  Consultants 
4000  Park  Road 
Charlotte,  N.C.  28209 


DP  PROFESSIONALS 

Dunhill  of  Fort  Worth  specializes 
in  Data  Processing.  We  have  cur¬ 
rent  openings  in  Manufacturing, 
Insurance  and  Banking  for  Pro¬ 
grammer/Analysts  and  System 
Software  Programmers.  We  oper¬ 
ate  coast-to-coast  and  our  client 
companies  pay  our  fees.  Call  or 
write  for  assistance  in  preparing 
your  resume. 


i 


Dunhill 


EMPLOYMENT  AGENCY 
of  FORT  WORTH,  INC. 
901  Ridglea  Bank  Bldg. 
Fort  Worth,  Tex  76116 
(81  7)  732-8191  \ 
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SPERRY  UNIVAC 
IS  GROWING 

We're  a  dynamic,  fast-paced  division  of  Sperry  Rand  Corporation,  currently 
expanding  throughout  the  western  U.S.  If  you  take  an  aggressive  approach  to 
selling,  here's  a  chance  to  grow  with  a  company  that  thrives  on  exciting  new 
ideas.  Take  us  up  on  this  uncommon  opportunity  to  develop  your  career  to 
its  fullest  potential. 

SALES  OPENINGS 

•  MAIN  FRAME  SALES  REPRESENTATIVES  -  We're  looking  for  ex¬ 
perienced  computer  sales  professionals  with  a  proven  track  record. 

•  PRE-SALES  ANALYSTS  -  Excellent  opportunities  for  individuals  desir¬ 
ing  the  challenge  and  financial  rewards  of  a  sales  career  in  mainframes 
or  data  entry. 

•  DATA  ENTRY  SALES  REPRESENTATIVES  -  Currently  successful  in 
selling  for  vendors,  such  as  Mohawk,  Inforex,  Entrex,  Pertec-CMC. 

Why  not  join  us,  and  see  what  the  combination  of  excellent  equipment  and 
hard  work  can  produce  for  you.  We  offer  a  unique  compensation  package. 

For  immediate  and  confidential  consideration,  please  call: 

Robert  Paddock 

Manager  of  Marketing  Resources 
(213)  475-8661 

Resumes  may  be  sent  to  his  attention  at  10880  Wilshire  Blvd.,  Suite  21 10 
Los  Angeles,  California  90024 
(No  Agency  Referrals  Accepted) 

SPERRY  4s  UNIVAC 


PROGRAMMER 

ANALYST 

Central  N.J.  educational  institu¬ 
tion  requires  an  individual  with  a 
minimum  of  4  years  E.D.P.  ex¬ 
perience  including  2  years  of  pro¬ 
gramming,  and  2  years  system  de¬ 
sign  and  analysis  gained  in  an 
OS-MVT,  COBOL  environment. 
Starting  salary  $15,223.  Excellent 
benefit  package.  Qualified  candi¬ 
dates  send  resume  to: 

CW  Box  4832 
797  Washington  St. 
Newton,  Ma.  02160 
An  Equal  Opportunity / 
Affirmative  Action  Employer  M  E 


SYSTEMS  PROGRAMMER 
ANALYST 

Seeking  an  experienced  systems 
programmer  to  work  in  a  small 
group  maintaining  and  enhancing 
a  370/145  VS1  TP  and  batch 
system  in  a  college  environment. 
Minimum  requirements  include  a 
computer-related  college  degree 
and  one  year  of  OS  or  VS 
S  Y  SG  E  N /mai ntena nee/ modi fi ca¬ 
tion  /troubleshooting  experience. 
Salary  starts  at  $15,636  with 
good  fringe  benefits.  Send  your 
resume  by  12/31/76  to:  Jeff 
Billin,  University  of  Idaho,  Com¬ 
puter  Services,  Moscow,  ID 
83843.  The  University  of  Idaho  is 
an  EEO/AA  employer. 


Internal 

Consultant 


Conn,  industrial  has  new  open¬ 
ings  for  aggressive  mfg  &  fin’l 
oriented  indiv’s  to  provide 
long  range  DP  planning  for 
corp  executives.  Broad  DP 
bkgd  and  IBM  systems  ex¬ 
posure  req’d.  Salary  range  to 
$25K.  Contact  Stan  Durbas 
for  additional  data. 


COMPUTER  SYSTEMS 


[TTl  ROBEWT  HWLF 

KlJ  fiwsonni  4  m.iHClis 

T71  1 1  i  Pearl  Street 

Hartford,  Conn.  06103 
(203)  278-71  70 
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Software 

and 

Computing 

Systems 

Engineers 

Boeing  Aerospace  Company  has  immediate 
opportunities  in  the  Seattle  area  for  professional 
software  and  computing  systems  engineers  with 
experience  in: 

•  Software/Computing  Systems  Desiqn 
Analysis 

•  Real-Time  Operational  Software 
Development 

•  Microprocessor  Software/Firmware 
Desiqn  and  Development 

•  Signal  Processing  Software  Development 

•  Support  Software  Design  and 
Development 

•  Software/Computer  Systems  Quality 
Assurance 

These  assignments  are  for  command  and 
control,  avionics  and  related  applications  on  a 
wide  range  of  aerospace  products. 

A  BSEE,  Computer  Science  or  other  appli¬ 
cable  engineering  degree  and  U.S.  citizenship 
are  required. 

Attractive  salary,  fringe  benefits  and  moving 
allowances  will  be  offered  qualified  candidates. 
Living  is  a  pleasure  in  the  unspoiled  Northwest 
with  its  many  recreational  and  sports  activities 
and  relaxed  life  styles.  1 

Please  send  your  resume  to  The  Boeing  Com¬ 
pany,  P.0.  Box  3707-CCT,  Seattle,  WA  98124. 
An  equal  opportunity  employer. 


Getting  people  together 


PROGRAMMER/ 

ANALYST 

We  are  a  highly  competitive 
security  access  systems  com¬ 
pany  seeking  a  qualified  inter¬ 
mediate  programmer/analyst. 
The  successful  applicant  must 
have  3-6  years  experience  in 
application  programming  of 
mini  computers  in  assembly 
language  and  problem  analy¬ 
sis.  PDP-11  and  DOS  experi¬ 
ence.  We  offer  an  excellent 
salary,  company  paid  bene¬ 
fits,  and  growth  potential. 
Please  send  resume  to: 

Ms.  Sue  Stevenson 

CARDKEY  SYSTEMS 

A  Division  of 

GREER  HYDRAULICS,  INC. 
20339  Nordhoff  St. 
Chatsworth,  CA  91311 

Equal  Opportunity  Employer 


ANALYSIS/ 

PROGRAMMER 

An  Equal 

Opportunity  Employer 

A  fast  growing  unit  of  local 
government  that  is  home  to 
the  University  of  North  Caro¬ 
lina  (at  Chapel  Hill)  is  orga¬ 
nizing  a  data  processing  de¬ 
partment.  We  are  looking  for 
someone  with  experience  to 
head  this  agency.  Prior  gov¬ 
ernment  employment  would 
be  helpful  but  is  not  neces¬ 
sary.  The  salary  is  not  fixed 
but  will  be  commensurate 
with  applicant's  experience. 
A  generous  fringe  benefit 
package  is  provided. 

Contact:  S.M  Gattis 
Orange  County  Manager 

106  E.  Margaret  Lane 
Hillsborough,  N.C.  27278 
(919)  732-8181 


IMS 

Topf  Corporations  require  IMS  "Professionals"  in 

the  following  locations:  Ala,  Ark.,  Calif., 

Conn., 

Fla.,  Ga.,  III.,  Ind.,  Iowa,  Ky.,  La.,  Mass. 

,  Md., 

Mich.,  Minn.,  Mo.,  Neb.,  N.J.,  N.Y.,  No 

Car., 

Ohio,  Ok.,  Or.,  R.I.,  Texas,  Tenn.,  Va.,  Wash,  and 

Wis.  Companies  offer  excellent  benefits,  in 

-house 

career  progression,  challenge,  and  "State 

of  the 

Art"  Installations.  All  client  companies  are 

active 

EOE  participants. 

TO 

IMS  Data  Base  Manager 

$32  K 

IMS  Data  Base  Admin. 

$28K 

IMS  Data  Center  Manager 

S26K 

IMS  Data  Base  Spcl-Tech-DL-1  UCC10 

$26K 

IMS  Data  Base  SpcI-Apps-DBD-PSB's 

S26K 

IMS  Sys  Progs- 1  MS/VS  Sysgens 

$24  K 

IMS  DB  Design  Analyst-DL-1-COBOL-PL-1 

$24  K 

IMS  DB  Documentation  Spcl. 

$24  K 

Coordinate  your  national  or  regional  search  with 

one  (1)  recruiter.  Complete  confidence  assured.  All 

Fees  assumed  by  client  companies. 

Bill  Denny-EDP  Div-CW 

Employers  Personnel 

(404)  435-3251 

320  Interstate  No.  Suite  100 

Atlanta,  GA  30339 
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SENIOR 

SYSTEMS 

ENGINEER 


CBT's  Data  Processing  Department  has  an 
excellent  opportunity  available  for  a  proven 
performer  with  3-5  years  technical  experience. 


i 


m 


Our  current  operating  environment  includes  the 
following: 


OS/VS2  release  3  on  370/158  MP  system 


Candidates  should  have  knowledge  of  external 
and  internal  operating  systems  and  be  able  to 
maintain  a  current  MVS  system.  Knowledge  of 
TCAM  and  TSO  is  also  desirable. 


Please  submit  resume,  which  includes  salary 
history  and  expectations  to  Steven  Bell,  Man¬ 
ager  Professional  Recruitment. 


The  Connecticut 
Bank  and  Trust  Company 


I  Constitution  Plaza,  Harttord.Connecticut  06115 


Computing 

DIRECTOR  OF  COMPUTING 

The  University  of  California  at  Irvine  is  seeking  a 
Director  of  Computing  who  will  report  to  the  Vice 
Chancellor  tor  academic  affairs.  Will  be  responsible  for 
planning  and  management  of  campus  computing 
including  a  computer  facility  which  has  a  staff  of  14 
and  a  budget  of  $1  million  The  campus  is  heavily  com¬ 
mitted  to  instructional  computing  and  the  facility  oper¬ 
ates  largely  in  an  interactive  mode  Annual  salary  is 
$22,300  -  $31,500.  Candidates  should  have  demonstra¬ 
tive  management  ability  and  technical  competence 
in  computing,  an  advanced  degree  and  directly  related 
experience  in  the  work  to  be  performed.  A  background 
in  academic  computing  is  preferred. 


Applications  must  be  received  by  December  17,  1976 
Please  send  resume,  salary  history  and  the  names 
of  3  references  to: 


Professor  Stephen  White, 
Chairman  of  the  Search  Committee 
c/o  Personnel  Office 
152  Administration  Bidg. 
University  of  California  Irvine 
California  92717 


An  Affirmative  Action  Employer 
Minorities  and  ".  omen  are  Encouraged  to  Apply 


APPLICATION 
and  TECHNICAL 
PROGRAMMERS 


These  openings  are  due  to  an  expanded  scope  of  data 
processing  obiectives  including  an  accelerated  Material  Con¬ 
trol  Program. 

Here  is  your  opportunity  to  join  an  organization  that  is  being 
geared  for  productivity  and  results.  We  are  providing  our 
users  with  current  data  using  On  Line  Systems,  with  a 
corporate  data  base  for  economy  and  a  network  of  communi¬ 
cations  for  efficiency.  Our  company  has  a  performance 
oriented  management  that  provides  challenge  and  oppor¬ 
tunity  for  personal  growth  in  all  functional  areas.  Selected 
candidates  should  have  2-3  years  working  experience  of 
COBOL  or  ALC.  Our  hardware/software  environment  is  IBM 
3701  158,  VSI  operating  system.  We  are  migrating  to  MVS, 
IMS  and  TSO,  experience  in  these  areas  is  a  definite  plus. 

Send  complete  resume  with  salary 
history  to:  Mr.  Jerry  Hope 


ESSEX  4 
GROUP  tecITnc 


TECHNOLOGIES 


1601  Wall  Street 
Fort  Wayne 
I  ndiana  46804 


We  are  an  equal  opportunity  em¬ 
ployer  interested  in  receiving  in¬ 
quiries  from  qualified  minority 
and/or  female  candidates. 


Manager  of 
Programming  Services 

Basic  Function  and  Responsibil¬ 
ity  -  To  direct  the  design,  imple¬ 
mentation,  and  maintenance  of 
software  systems  in  support  of 
University  Computer  Center 
goals. 

-  Assist  users  in  the  analysis  of 
problems  and  synthesis  of  solu¬ 
tions  using  existing  facilities. 

-  Evaluate  current  user  require¬ 
ments  and  anticipate  future 
needs  in  software  and  hard¬ 
ware  . 

-  Assist  in  the  selection  of  soft¬ 
ware  and  hardware,  meeting 
with  vendor  representatives 
and  evaluating  products. 

-  Supervise  supporting  staff  ac¬ 
tivities. 

-  Promote  professional  develop¬ 
ment  of  supporting  staff. 

A  Master’s  degree  in  Computer 
Science  or  an  equivalent  combina¬ 
tion  of  education  and  experience 
is  necessary. 

Send  resume  to:  Dr.  Bobby  R. 
Brown,  University  Computer  Cen¬ 
ter,  229  Lindquist  Center  for 
Measurement,  University  of  Iowa, 
Iowa  City,  IA  52242. 


Senior  Systems 
Programmers 


Develop,  install  and  maintain 
system  software  on  the  comput¬ 
ing  Center's  DEC  system-10,  IBM 
370,  and  PDP-11  computers,  and 
assist  students,  faculty  and  staff 
in  their  use. 

A  degree  and  considerable  rele- 
vent  experience  is  required  with 
one  or  more  of  these  machines.  A 
thorugh  understanding  of  operat¬ 
ing  system  internals  and  teleproc¬ 
essing  principles  is  essential.  Addi¬ 
tional  experience  with  program¬ 
mable  communication  controllers 
for  IBM  370  and  DECsy stem-1 0  is 
desirable. 

Send  cover  letter  and  resume  to 
Personnel  Department,  Skytop 
Offices,  Syracuse  University, 
Syracuse,  New  York  13210  by 
December  1,  1976.  An  Equal  Op¬ 
portunity,  Affirmative  Action 
Employer  M/F. 


"HEALTH  CARE 
SYSTEMS  PERSONNEL" 


The  Medical  College  ol  Virginia 
Hospitals  (MCVH),  a  100  Bed 
Teaching  Hospital  located  in 
Richmond,  Virginia,  is  in  the 
process  of  procuring  a  Full-Scale 
(Level  3)  Hospital  Information 
System  (HIS).  To  aid  in  the  de¬ 
tailed  planning  installation,  and 
ongoing  requirements  of  this  ef¬ 
fort,  MCVH  is  seeking  qualified 
individuals  for  the  position  (s)  of 
Application  Specialist/Senior 
Analyst  (Three  (3)  positions  avail¬ 
able);  and  one  (1)  HIS  Systems 
Development  Project  Leader.  Per¬ 
sons  to  be  considered  for  these 
positions  should  possess  the  fol¬ 
lowing  minimum  qualifications: 

1.  Two  to  four  years  experi¬ 
ence  as  a  Systems  Analyst, 
with  one  to  two  of  these 
years  as  a  Project  Leader 
on  a  major  application  in 
the  Health  Care  Field. 

2.  A  Bachelors  Degree  in  Data 
Processing,  Accounting,  or 
Health  Care  related  fields 
(Advanced  degrees  de¬ 
sirable). 

3.  A  high  degree  or  profi¬ 
ciency  in  communications 
both  verbally  and  in  writ¬ 
ing. 

All  qualified  applicants  are  invited 
to  forward  a  confidential  resume’ 
including  salary  requirements  and 
personal  references  to:  Director 
of  Personnel,  P.O.  Box  66,  1220 
E.  Marshall  Street,  Richmond, 
Virginia  23298. 

An  Equal  Opportunity  Employer. 


PROGRAMMER  ANALYST 


SYSTEMS 


Oakland  County  is  seeking  a  se¬ 
lect  employee  for  a  key  technical 
position  in  systems  programming. 
Applicants  must  have  at  least  four 
years,  within  the  last  five  years,  of 
full-time  paid  work  experience  in 
software  systems  programming, 
including  at  least  two  years  run¬ 
ning  CICS  or  VM  in  a  DOS  or 
OS/VS  1  environment. 

Oakland  County  is  in  the  midst 
of  rapidly  expanding  its  teleproc¬ 
essing  system  which  serves  Coun¬ 
ty  government  and  many  units  of 
local  government,  including  a  23 
agency  law  enforcement  informa¬ 
tion  network,  and  will  begin  a 
conversion  from  DOS/VS  to  OS/ 
VSI  this  fall. 

Salary  range:  $1 7,715-819,671 . 
Beginning  salary  is  dependent 
upon  applicability  of  prior  experi¬ 
ence  and  qualifications.  The  sal¬ 
ary  is  supplemented  by  an  out¬ 
standing  fringe  benefit  package. 

Applications  will  be  accepted 
until  further  notice. 

For  additional  information  or  to 
obtain  the  necessary  application 
materials,  please  contact: 

The  Personnel  Department 

OAKLAND  COUNTY 

1  200  N.  Telegraph  Rd. 

Pontiac,  Ml  48053 
Phone:  (313)  858-0530 

A  Merit  System, 

Equal  Opportunity  and 
Affirmative  Action  Employer 

Daniel  T.  Murphy 
County  Executive 


DATA  COMMUNICATION 
SYSTEMS  ENGINEERS 


To  evaluate  data  communication  module  and  equipment  for 
applicability  in  Retail  Point-of-Sale  terminal  systems.  Will  generate 
standards  for  data  communication  circuit  handshaking  and  will 
provide  future  communication  products.  To  provide  support  for  data 
communication  system  analysis  and  proposals  for  future  retail 
systems. 

Candidates  should  bring  a  degree  and  a  good  understanding  of 
Binary  Synchronous  (BSC),  ANSI  Asynchronous  and  SDLC  Control 
procedures.  Knowledge  of  Modems,  Communication  adapters,  and 
Communication  procedures  essential  and  a  knowledge  of  Common 
Carrier  facilities  desirable. 


SYSTEMS  ARCHITECTURE 
DEVELOPMENT  ENGINEERS 


To  define  system  requirements  involving  real-time  POS  micro/mini 
computer  systems. 

Both  positions  involve  the  conceptual  design,  performance  analysis 
and  critical  performance/cost  trade-offs;  one  will  emphasize  the 
software  system  elements,  the  other  the  hardware  elements. 

An  experience  range  of  from  4-7  years  in  planning,  design, 
analysis,  and  documentation  of  on-line,  real-time  systems  mixed 
with  some  detail  design  work  in  both  hardware  and  software 
development  will  meet  the  challenge  of  these  2  senior  openings  in 
our  Advanced  Development  group  along  with  your  degree  in 
engineering/computer  science. 

NCR's  Point-of-Sale  organization  is  expanding  to  meet  the  de¬ 
mands  of  the  exploding  POS  market. 

NCR's  P.O.S.  facility  is  located  in  a  lovely,  rural  community  in 
east  central  Ohio. 

We  invite  you  to  respond  as  soon  as  practical. 


Robert  W.  Donovan 
Terminal  Systems  Division-Cambridge 
NCR  Corporation 
Cambridge,  Ohio  43725 
(614)  439-0398 


C  R 


An  Equal  Opportunity  Employer 


Manager 


Corporate  Information 
Processing 


This  is  a  senior  and  highly  visible  corporate  level  position 
requiring  a  tough,  no-nonsense  manager  and  technical 
leader  who  has  the  ability  to  lead,  organize  and  motivate 
a  highly  qualified  technical  and  operating  staff  and  steer 
a  state-of-the-art  data  center  into  the  next  century.  You 
will  direct  the  activity  of  the  Data  Center  and  the 
Service  Organization  with  primary  responsibilities  to 
provide  corporate  wide  consulting  services  to  applica¬ 
tions  managers  and  users  and  to  ensure  adequate  hard¬ 
ware  and  manpower  capacity  necessary  to  provide  time¬ 
ly  and  quality  service  to  support  central  software  engi¬ 
neering  and  MIS  functions. 


Ideally,  you  will  have  a  state-of-the-art  technical  back¬ 
ground  in  managing  a  large  timesharing  production 
facility  in  support  of  software  engineering  and  MIS 
activities.  Equally  important  you  must  be  an  aggressive 
planner  and  negotiator  with  demonstrated  ability  ad¬ 
dressing  the  needs  of  users. 


If  you  are  seeking  an  opportunity  to  utilize  your  ability 
to  the  fullest  in  an  unprecedented  growth  situation,  we 
invite  you  to  investigate  this  position. 


Forward  resume  outlining  salary  requirements  to  Barry 
Bograd,  Digital  Equipment  Corporation,  Dept.  G1129, 
162  Main  Street,  Maynard,  Massachusetts  01754. 


Sdsdqbd 


digital  equipment  corporation 


an  equal  opportunity  employer  m/f 


November  29,  1976 
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position  announcements 


SYSTEMS  ANALYST 

Participate  in  major  expansion 
of  MtS  dept  w/dynamic  E. 
Mass  mfg  co.  Several  positions 
currenlty  available  for  aggres¬ 
sive  indiv’s  w/solid  COBOL 
prog  &  proven  systems  design 
exp  in  the  areas  of  mfg,  mktg, 
order  entry,  acctg/f inance.  Sal¬ 
ary  to  $20K  (fee  paid).  Con¬ 
tact  Bill  Grady  (in  confi¬ 
dence). 


ROBERT 

PtUSlINNI  1  A 


HALF 

liiNiars 


DEVELOPMENT  OF  LARGE  SCALE  MANUFACTURING 
AND  COMMERCIAL  DATA  BASE  SYSTEMS  NECESSITATES 
EXPANSION  OF  OUR  INFORMATION  SYSTEMS  STAFF. 
OUR  PRESENT  AND  PROJECTED  GROWTH  OFFERS 
OPPORTUNITIES  FOR  CAREER  ENRICHMENT  AND 
ADVANCEMENT.  OPENINGS  EXIST  FOR  PROFESSIONALS 
SEEKING  CAREER  OPPORTUNITIES  AS: 


Southeastern  Locations 
Top  National  Companies 

Systems  Analyst  $18  to  22K 

Real  Time;  Mfr.  applications,  As¬ 
sembler/Fortran;  Mini  exp. 

Systems  Programmer$16  to  $18K 

OS/VS;  Sysgens  &  Utilities;  BAL 

Prog/Analyst  $15to$20K 

COBOL;  PL  1  01  BAL;  Mfr.  or  fin. 
exp.  Data  Base  a  plus. 


1 40  Federal  St. 
Boston,  Mass.  021  10 
(617)  42  3-6440 


J 


APPLICATIONS  PROGRAMMER 

The  Purdue  University  Admini¬ 
strative  Data  Processing  Center 
has  openings  for  experienced  ap¬ 
plications  programmers.  The  com¬ 
puter  facility  is  an  IBM  370/145 
with  OS/VS1,  C.I.C.S.,  and  ROS- 
COE. 

Desired  Qualifications: 

Business  applications  program¬ 
ming  experience 
ANS  COBOL 
College  degree 
OS/VS  JCL 

Excellent  fringe  benefit  program 
in  the  environment  of  a  large  uni¬ 
versity. 

Please  submit  resume  with  refer¬ 
ences,  salary  history,  and  work 
experience  to:  Mr.  T.L.  Haworth, 
Personnel  Services  -  ADMS,  Pur¬ 
due  University,  West  Lafayette, 
IN  47907,  (317)  749-6256 
An  Equal  Access/ 

Equal  Opportunity  Employer 


Hardware/Performance  Specialist 

4  years  experience  as  COBOL  program¬ 
mer,  2  years  as  systems  software  pro¬ 
grammer  and/or  2  years  as  hardware 
specialist  or  experience  in  an  environ¬ 
ment  where  hardware/performance  du¬ 
ties  are  required.  BS  in  Computer  Sci¬ 
ence  or  Business  or  equivalent  technical 
training  and  experience. 

Programmer  Analyst 

2  to  4  years  as  programmer  analyst  in  an 
OS  environment  using  ANS  COBOL  and 
on-line  systems.  BS  Degree  in  Informa¬ 
tion  Systems  or  Business  or  equivalent 
experience.  Experience  in  on-line  sys¬ 
tems  using  IMS  desirable. 


Systems  Analyst 

2  to  4  years  experience  as  systems 
analyst  or  programmer  analyst  on 
manufacturing,  accounting  or 
marketing  systems.  BS  Degree  in 
Accounting  or  Business  or  equiva¬ 
lent  experience. 

Programmer 

2  to  4  years  experience  utilizing 
ANS  COBOL,  IBM  OS/VS  en¬ 
vironment  with  knowledge  of 
structured  programming,  HIPO 
flowcharting,  on-line  program¬ 
ming  and  IMS  helpful.  BS  Degree 
in  Math  or  Business  or  equivalent 
experience. 


Q/J 


NO  CONTRACT 
FEE 

0  u  INTERVIEW 

RELOCATION 
PAID 

(919)  378-9884 
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MOBAY 


A  LEADER  IN  OUR  INDUSTRY.  WE  OFFER  COMPETE 
TIVE  BASE  SALARIES  AND  FULLY  COMPREHENSIVE, 
COMPANY-PAID  FRINGE  BENEFITS. 

SUBMIT  RESUMES,  INCLUDING  SALARY  REQUIRE¬ 
MENTS,  TO:  B.J.  PETTKO 

MOBAY  CHEMICAL  CORPORATION 

Parkway  West 

Pittsburgh,  Pennsylvania  15205 

We  are  an  Equal  Opportunity  Employer  .  .  . 
M/F/  Handicapped 


MASSACHUSETTS 

PROGRAMMERS 

A  unique  alternative  employment 
opportunity  is  available  ii  you’ve 
had  at  least  2  years  experience  in 
any  of  the  following  categories. 
SOFTWARE:  operating  systems, 
monitors,  editors,  translators, 
cross  assemblers. 

COMMUNICATIONS:  Real  time, 
teleprocessing,  time-sharing  sys¬ 
tems. 

BUSINESS:  370  or  PDP  10,  11 
COBOL  for;  D.B.M.,  M.I.S.,  and 
operations  research. 

SCIENTIFIC:  Fortran  or  Algol 
for  math,  engineering,  simula¬ 
tions,  data  reduction. 

Available  For  Full  Time  Work? 
Sen d  resu me  to: 


TEMPS 


127  7  Mam  St. 
Waltham,  Mass.  02154 
(617)  891-5572 


Director,  Computer 
Systems  Research 

An  applied  research  department  is  being  established  in  the 
systems  division  of  a  major  computer  mainframe  company. 
We  are  seeking  an  experienced  research  manager  to  staff  and 
lead  this  department. 

The  areas  of  research  will  include  computer  architecture  and 
organization,  security,  data  base  management  systems,  oper¬ 
ating  system  efficiency,  and  fault-tolerance. 

Applicants  must  have  a  Ph.D.  in  computer  science  or  engi¬ 
neering  and  have  demonstrated  abilities  in  individual  research 
as  well  as  in  directing  research  activities.  The  successful 
applicant  will  also  have  an  established  reputation  that  will 
enable  him  or  her  to  attract  other  researchers  to  the  depart¬ 
ment. 

Interested  person  please  send  a  resume  including  salary 
requirements  to: 

G  87,  P.O.  BOX  2068 
Philadelphia,  PA  19103 

An  Equal  Opportunity  Employer  M/F 


SYSTEMS  DEVELOPMENT 

LEAD  ANALYST 

Significant  opportunities  for  professional  Data  Processing  Systems 
Developers  to  make  major  and  visible  contributions  now  exist  at 
NORTON  COMPANY.  Norton,  a  $560  million  multi-national  pro¬ 
ducer  of  abrasives,  safety  products  and  industrial  ceramics,  is 
committed  to  the  development  of  advanced  business  information 
systems  within  the  context  of  master  systems  plans.  Accomplished 
Data  Processing  Project  leaders  are  needed  to  participate  in  the 
design  and  implementation  activities  associated  with  this  develop¬ 
ment  effort.  An  MBA  degree  or  equivalent  broad  business  back¬ 
ground  is  highly  desirable. 

The  successful  candidate  will  have  at  least  5  years  of  analytical 
background  and  3  years  of  project  leadership  experience.  A  proven 
record  of  directing  and  participating  in  the  technical  design  and 
implementatiop  of  successful  automated  manufacturing  systems  is 
required.  The  ability  to  communicate  effectively,  both  orally  and  in 
writing,  with  other  project  team  members,  computer  services  man¬ 
agement,  vendor  sources  and  user  management  is  essential. 

SYSTEMS  ANALYST 

Viable  candidates  will  have  a  thorough  working  knowledge  of 
computer  capabilities,  programming  and  computer  services  opera¬ 
tions.  This  experience,  gained  in  five  or  more  years  of  data 
processing  activity,  including  previous  analytical  assignments,  must 
be  supplemented  by  other  skills.  The  ability  to  apply  the  principles 
of  Top-Down  Development  in  the  design  and  development  of 
financial,  manufacturing  and  marketing  computer  systems  is  re¬ 
quired.  These  duties  will  be  performed  through  clear  problem 
definition,  by  obtaining  agreement  on  project  objectives  and  by 
evaluating  and  recommending  alternatives.  The  Systems  Analyst  will 
also  develop  project  work  programs  and  exercise  functional  re¬ 
sponsibility  over  project  team  members. 

PROGRAMMER 

Norton  seeks  candidates  with  at  least  two  to  four  years  of  extensive 
programming  experience  using  COBOL.  Applicants  should  be  willing 
to  work  in  a  structured  programming  environment  supporting 
programming  needs  in  the  areas  of  finance,  manufacturing  and 
marketing.  These  duties  will  be  performed  through  clear  problem 
definition  and  within  a  team  environment. 

Norton  hardware/software  includes  IBM  S/370-158,  IMS/US/DB- 
DC,  OS/MVS  with  plans  to  move  to  TSO  during  the  first  quarter  of 
1977. 

An  interested,  qualified  candidate  should  send  a  resume  today  to 
Manager  of  Staffing,  Norton  Company,  1  New  Bond  Street,  Worces¬ 
ter,  Mass.  01606.  Norton  Company  offers  excellent  starting  salaries 
and  a  comprehensive  benefits  program. 

An  Equal  Opportunity  Employer  Male/Female 


SYSTEMS 

PROGRAMMER  (IMS) 

Top-caliber  software  professionals 
will  find  all  they  want  in  this 
opportunity:  the  challenge  of 
“state  of  the  art”  I  MS/VS  system 
development  and  support;  a  com¬ 
petitive  salary  range  up  to  $20K 
as  well  as  a  more  than  competitive 
benefits  package;  and,  when 
you’re  not  on  the  job,  all  the 
social,  cultural,  educational  and 
recreational  benefits  of  living  in 
Minnesota's  Twin  Cities  of  Minne¬ 
apolis  and  St.  Paul.  Hennepin 
County  provides  a  broad  range  of 
governmental  services  to  the  one 
million  residents  of  Minneapolis 
and  suburbs.  To  do  this,  we  have 
a  large-scale,  sophisticated  data 
processing  organization  commited 
to  continual  enhancement  and  im¬ 
provement.  This  position  con¬ 
tributes  to  that  enhancement  by 
supporting  the  application  of 
IMS/VS  1.3  capabilities  in  such 
areas  as  Finance,  Courts,  Social 
Services,  Public  Works,  and 
others. 

if  you  are  a  systems  professional 
with  at  least  one  year  of  experi¬ 
ence,  preferably  in  IMS,  send 
your  resume  in  complete  confi¬ 
dence  by  December  8  to:  David 
Sier,  Hennepin  County  Personnel 
Department,  A-305  Government 
Center,  Minneapolis,  Minnesota 
55487. 


DIRECTOR  OF 
COLLEGE  COMPUTER 
CENTER 

The  State  University  College  at 
Oneonta,  N.Y.  is  seeking  a  Com¬ 
puter  Center  Director  preferably 
with  both  management  and  aca¬ 
demic  experience.  The  individual 
selected  will  be  responsible  for 
overseeing  the  design  and  develop¬ 
ment  of  administrative,  instruc¬ 
tional,  and  research  applications, 
employing  COBOL  and  FOR¬ 
TRAN  IV  on  a  Burroughs  B-4700 
system. 

Applicants  should  have  a  Ph.D. 
with  administrative  experience. 
Salary  up  to  $23,800,  depending 
on  experience  and  ability. 

Oneonta  is  one  of  the  several 
colleges  of  arts  and  science  in  the 
State  University  of  New  York 
System.  It  is  located  200  miles 
north-west  of  New  York  City 
with  a  student  enrollment  of  ap¬ 
proximately  6000.  Fringe  benefits 
up  to  32%  of  salary.  The  college  is 
an  Affirmative  Action/Equal  Op¬ 
portunity  Employer. 

Closing  date  for  applications: 
January  15,  1977.  Please  reply  to: 

Robert  S.  Morrissey 
Chairman  of  Selection  Committee 
Ad.  135 

State  University  College 
Oneonta,  N.Y.  13820 


PARTIAL  UPSTATE 
N.Y.  OPENINGS 

Sr.  Sys.  Analyst  To  $22K 

155  OS/MVT.  Min.  5  yrs.  exp. 
Prefer  Mfg.  bkgd. 

Sr.  Prog. /Analyst  To  $20K 

158  OS  ALC,  COBOL,  FINAN¬ 
CIAL 

Systems  Analyst  To  $20K 

145  DOS,  DB,  TP,  COBOL. 

EDP  Audit,  Jr.  To  $12K 

C.S.  Degree  &  min.  exp. 

100's  of  other  openings  na¬ 
tionally.  All  fees  Client  paid. 

Resume  in  Strict  Confidence  to: 
Meehan  Associates,  3380  Monroe 
Ave.,  Rochester,  N.Y.  14618. 
(716)  381-0770 


PROGRnmmERS 

Digital  Computer  Controls,  a  major  minicomputer 
manufacturer  with  over  8000  computers  installed, 
seeks  the  following  professionals  to  grow  with  us  in 
our  Northern  New  Jersey  Headquarters. 

•  Senior  Systems  Programmers 

•  Senior  Systems  Analysts/Programmers 

•  Systems  Programmers 

These  positions  require  individuals  with  ASSEMBLY 
language  experience  in  the  maintenance  of  Operating 
Systems  Software.  Preferance  will  be  given  to  mini¬ 
computer  experience.  Backgrounds  in  Time-Sharing 
and  Communications  will  be  valuable. 

We  offer  excellent  salaries  and  benefits,  and  on  going  oppor¬ 
tunities  for  career  advancement. 

For  prompt  consideration,  send  resume  in  confidence  to: 
PERSONNEL  DEPT. 


CO/VTRCXS  «VC 


12  Industrial  Road,  Fairfield,  N.J.  07006 

An  Equal  Opportunity  Employer  M/F 


1976  Computer 
Salary  Survey. 

Send  for  your 
free  copy  today! 


The  Next  Step”.  Source  Edp's  tenth  annual  salary  survey 
and  career  planning  guide,  is  now  available.  You  II  also  receive 
without  charge  our  latest  Digest  of  Computer  Opportunities 
describing  specific  career  openings  currently  available 
within  our  client  organizations  nationwide. 


source 
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For  your  free  copies  of  our  publications  The  Next  Step  and 
Digest  of  Computer  Opportunities  write 
Source  Edp  Corporate  Headquarters 
100  South  Wacker  Drive 
Chicago,  Illinois  60606 
(P.S.  Be  sure  to  use  home  address 
and  indicate  position  title.) 

Or  call  your  nearest  Source  Edp  Office: 

East:  Boston  (617/2  37-3120),  New  York-New  Jersey  (201/687- 
8700),  Philadelphia  (215/665-1717),  Washington,  D.C.  (703/ 
790-5610). 

Midwest:  Chicago  (312)  782-0857 ),  C leveland  (216/771-2070), 
Detroit  (313/352-6520),  Kansas  City  .(816/474-3393),  Minneapolis 
(612/544-3600),  St.  Louis  (314/862-3800). 

South  &  Southwest:  Atlanta  (404/325-8370),  Dallas  (214/638- 
4080),  Fort  Worth  (817/338-9  300),  Houston  (713/626-8705),  New 
Orleans  (504/561-6000). 

West  Coast:  Los  Angeles  (213/386-5500),  Irvine,  CA.  (714/ 
833-1730),  Palo  Alto  (415/328-715  5),  San  Francisco  (415/ 
434-2410). 
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EDITOR/WRITER 

We're  one  of  America's  largest  business  newspapers,  and  we  have  an 
excellent  opportunity  for  someone  with  at  least  one  year's  reporting 
and  writing  experience  and  a  knowledge  of  computers  or  the 
computer  industry  You'll  be  reporting,  writing  and  editing  for  the 
leading  weekly  newspaper  for  the  computer  community.  Excellent 
chance  to  grow  as  we  do.  Good  starting  salary,  depending  on 
experience  and  broad  benefits,  including  profit  sharing.  To  apply, 
please  send  your  resume  or  a  detailed  letter  —  including  salary 
requirements  to 

E .  Drake  Lundell 
797  Washington  Street 
Newton,  Mass.  02160 
No  phone  calls  please 

An  equal  opportunity  employer  . 


COMPUTERWORLO 


TELEPROCESSING 

PROFESSIONALS 

San  Francisco 

Our  client,  a  San  Francisco  based  financial  institution,  is 
looking  for  an  ON  LINE  DATA  COMMUNICATIONS 
ANALYST  to  support  a  teleprocessing  software  package. 
Successful  candidate  also  will  perform  hardware  evalua¬ 
tions,  be  responsible  for  on  line  software,  and  act  as  a 
consultant  to  various  applications  groups. 

Must  have  strong  teleprocessing  skills  in  an  IBM  OS/VS 
environment  and  be  capable  of  working  with  users.  Reloca¬ 
tion  and  interviewing  expenses  are  company  paid.  Salary  to 
S25K. 

For  this  and  other  teleprocessing  opportunities  please  call 
or  write,  in  confidence,  to: 


OMICRON 


1415)546-7200 

One  Ecker 

Ecker  and  Stevenson  Streets 
San  Francisco,  CA  94105 


Exclusively  employer  retained  agency 


COAMMITIJt 

saiimmm 


■s 


A  newly  established,  high  level  organization  in  the 
Systems  Division  of  Sperry  Univac  has  an  immedi¬ 
ate  need  for  Computer  Scientists  with  expertise  in 
the  areas  of: 

•  Programming  Languages 

•  Data  Base  Management 

•  Software  Security  and  Reliability 

This  organization  reports  in  at  the  Vice  Presidential 
level  and  has  responsibility  for  the  technical  plan¬ 
ning,  analysis  and  coordination  of  future  products 
and  product  lines. 

We  are  seeking  individuals  with  proven  track  rec¬ 
ords  in  any  of  the  above  areas  who  wish  to 
dynamically  and  aggressively  apply  their  skills  to 
the  real  problem  of  producing  future  generations 
of  computing  systems. 

If  you  are  qualified  and  seek  such  a  challenge, 
please  send  your  resume  to:  Mr.  L.G.  Hoi  I  i  day . 


UNIVAC 


SYSTEMS  ANALYSTS 
COMMERCIAL  AND/ 

OR  ENGINEERING 

We  are  a  large  Architectural-Engi- 
neering-Plannmg  firm  located  in 
Downtown  Detroit.  We  have  an 
on  site  mult i-programming,  RJE 
and  Time  Sharing  computer  capa¬ 
bility . 

Lxpansion  in  our  LDP  area  has 
created  several  openings  for  in¬ 
dividuals  experienced  in  one  or 
more  of  the  following:  data  base 
management,  interactive  program¬ 
ming,  graphics,  scientific  program¬ 
ming,  or  commercial  program¬ 
ming. 

Excellent  compensation/fringe 

program 

Send  resume: 


SH 

&G 


Corporate  Personnel  Office 
Smith,  Hinchman  &  Grylls 
Associates,  Inc. 

455  West  Fort  Street 
Detroit,  Michigan  48226 
(313)  964-3000 


EQUAL  OPPORTUNITY 
EMPLOYER 


DATA  PROCESSING 

SYSTEMS 

PROGRAMMER 

Large  manufacturer  seeks  in¬ 
dividual  to  assume  complete 
responsibility  for  Systems  Pro¬ 
gramming  in  an  IBM  370/135 
under  DOS/VS  supporting 
RJE.  You  will  coordinate  soft¬ 
ware  plans  with  our  Corporate 
Technical  Services  Manager 
located  in  Detroit,  Michigan 
and  will  establish  an  enforced 
programming  standard  for  our 
development  staff. 

Applicant  must  have  mini¬ 
mum  5  years  programming  ex¬ 
perience,  including  2  years 
with  systems  programming  re¬ 
sponsibilities.  Should  be  ori¬ 
ented  towards  improving  oper¬ 
ating  efficiency  and  have 
proven  experience  with  CICS 
and  TOTAL. 

Position  offers  excellent 
compensation  and  benefits 
package  to  highly  motivated 
professional.  Call  (215) 
225-9100,  ext.  685  or  687  for 
an  appointment  or  send  re¬ 
sume  to: 

2450  Hunting  Park  Ave. 

Philadelphia,  PA  191  32 

THE  BUDD  CO. 

Equal  Opportunity  Employer 


PROGRAMMER 

And  Prog/Analysts,  Fee  Pd.  All 
systems,  1-5  years  exper.  We  have 
50  openings  at  all  levels  from 
$11,500.  to  $25,000.  Ours  is  a 
Nationwide  Service  with  client 
firms  throughout  U.S.  State  de¬ 
sired  loc.  &  sal.  Your  resume'  will 
be  matched  with  positions  that  fit 
your  background.  We  will  offer  it 
only  upon  YOUR  approval,  be  it 
one  wk,  or  6  mo.  from  today. 
NATIONWIDE,  435  Fox  Pavilion, 
Jenkintown  (Phila),  Pa.  (215)- 
Tu5-6006. 


IEDP 

S  OPPORTUNITIES 

|  APPLICATIONS 
|  PROGRAMMER 

■  Immediate  opening  in  a 
major  chemical  producer’s 
multi-location  MIS  service 
function  for  individual 

I  with  2-3  years  EDP  experi¬ 
ence  programming  in  CO¬ 
BOL  and  Fortran  in  an 
IBM  OS  environment;  OS 
and  JCL  required.  Experi- 

Ience  with  library  manage¬ 
ment  systems,  telecom¬ 
munications,  and  data  base 
management  systems  high¬ 
ly  desirable. 

■  Excellent  salary  &  benefits, 
professional  environment, 
and  growth  opportunity, 
sen  d  resu  me  to : 

IC.N.  WILLIAMS 

Professional  Employment 

IBorg- Warner 
Chemicals 

Department  CW 

■  International  Center 
Parkersburg,  W.  Va.  26101 

_ Equal  Opportunity  Employerf 


.WARNER 


■  BORG 

L.  Chemicals 


SENIOR 

PROGRAMMER 

Rapidly  growing  international  corporation  with  headquarters 
in  St.  Louis,  Missouri  has  excellent  opportunity  for  experi¬ 
enced  programmer. 

Requires  a  thorough  background  in  FORTRAN  programming 
plus  a  good  knowledge  and  aptitude  in  mathematics  and 
geometry.  Prefer  experience  in  operating  on  IBM  1130  or 
CHI  2130.  Knowledge  of  structural  engineering  and  time 
sharing  experience  helpful. 

Attractive  salary,  liberal  employee  benefits  and  exceptional 
opportunity  for  growth. 

Please  send  resume  in  confidence  to: 


HYDRO-AIR ' 

ENGINEERING.  INC, 


HYDRO  AIR  ENGINEERING,  INC. 

Personnel  Director 
P.O.  Box  7359 
St.  Louis,  MO  63177 

Equal  Opportunity  Employer  M/F 


SOFTWARE 

PROFESSIONALS 

PUT  OUR  GROWTH  FORECAST 
INTO  YOUR  FUTURE! 

Applied  Data  Research,  a  dynamic  leader  in  the 
software  products  industry,  is  currently  ex¬ 
panding  its  professional  staff.  The  following 
career  opportunities  are  immediately  available: 

SYSTEMS  PROGRAMMER 

■  MVS  experience  highly  desirable. 

■  Familiarity  with  OS  internals  essential. 

■  Computer  science  degree  or  2  years  experience. 

PROGRAMMER/ANALYSTS 

■  Strong  IBM  Assembler  language  background 

■  On-line  system  development  experience  an  asset. 

■  Computer  science  degree  or  2  years  experience. 

SUPPORT  SPECIALISTS  [2) 

■  Computer  skills  essential. 

■  BAL  programming  experience. 

■  One  specialist  in  OS/VS  and  on-line  programming. 

■  One  specialist  in  DOS/VS  and  CICS. 

Please  forward  complete  resume  and  salary 
requirements  to:  SPD,  Personnel  Director 

DPPLIED  DBTB  RESEARCH 

Route  206  Center,  CN-8 
Princeton,  N.J.  08540 

An  Equal  Opportunity  Employer 


DRC 


PROGRAMMERS- 
ROGRAMMER  ANALYSTS 

is  on  the  Grow  ! 


Our  reputation  as  the  elite  Honeywell  software 
house  continues  to  grow.  Our  need  for  competent 
Programmers  and  Programmer  Analysts  is  growing 
right  along  with  it. 

We  have  several  immediate  openings  for  applica¬ 
tions  people  with  at  least  2  years  of  experience. 
Good  knowledge  of  COBOL  is  a  must,  along  with 
some  data  base  experience.  Honeywell  6000  ex¬ 
perience  is  preferred  but  not  vital. 

Most  of  all,  we  need  people  who  want  to  grow  into 
increasingly  responsible  positions  as  we  continue  to 
expand. 

These  positions  are  located  in  our  suburban  Wil¬ 
mington,  Mass,  headquarters  and  will  involve  occa¬ 
sional  travel. 

For  immediate  consideration  contact  Al  Stauffer  at 
658  6100  or  438-3900,  or  direct  a  resume  to  his 
attention. 


DYNAMICS  RESEARCH  CORPORATION 

60  Concofd  St .  Wilmington.  Mass.  01887 

a-  ecjwO*  ODDortur.ity  employer 
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MANAGER  of  CORPORATE 
COMPUTER  FACILITIES 


You  will  be  responsible  for  the  management  of  the 
Corporate  Computer  Facility  which  provides  batch, 
on-line  and  RJE  services  to  The  Foxboro  Company. 
The  responsibilities  include:  The  timely  and  efficient 
flow  of  all  jobs  through  the  computer  facility;  de¬ 
veloping  and  implementing  the  short  and  long  range 
plans  for  the  facility  and  full  budgeting  responsibility 
You  will  also  be  responsible  for  the  specification  and 
execution  of  o prerations  projects  designed  to  im¬ 
prove  the  quality  of  services  offered,  for  site  and  data 
security  and  for  career  development  of  the  staff, 

BS  degree  or  equivalent  data  processing  work  ex¬ 
perience  is  required,  with  five  to  ten  years  data  pro¬ 
cessing  experience,  including  management  respon¬ 
sibility  in  a  large  computer  center  Experience  should 
include  broad  exposure  to  operations,  systems 
software,  systems  analysis  and  programming,  data 
entry  and  teleprocessing.  Previous  experience  is  pre¬ 
ferred  in  the  actual  management  of  a  medium  to 
large  computer  facility  (preferably  an  IBM  360/370 
installation)  with  responsibilities  for  utilization  report¬ 
ing  and  chargeback,  hardware,  and  software  selec¬ 
tion.  long  range  forecasting  and  planning. 

To  apply  forward  your  resume  or  detailed  letter  to  H 
Michael  Boyd.  The  Foxboro  Company.  Dept.  291 1-C 
38  Neponset  Ave. .  Foxboro.  MA  02035. 

Foxboro  is  an  equal  opportunity  employer  M/F. 


POXBORO 


NEW  POSITIONS 
IN  SAN  DIEGO 

The  Special  Systems  Division  of  NCR  located  in  San  Diego,  is 
involved  in  the  development  of  on-line  banking  and  retail  systems. 
Current  and  future  business  commitments  require  that  we  add 
several  systems  analysts  in  the  following  categories* 

Communications 
Software  Development 

These  positions  entail  the  system  design  and  development  of 
software  for  large  communications  networks.  Experience  at  all  levels 
in  assembly  language  and  a  mini-computer  background  is  necessary. 
Experience  in  telecommunications,  software  and  a  related  BS  degree 
is  preferred. 

Software  Support 

Requires  persons  skilled  in  assembly  language,  with  a  sound  back¬ 
ground  in  mini-computers  to  perform  maintenance  and  field  support 
of  telecommunications  networks.  A  number  of  these  positions 
provide  the  opportunity  for  substantial  travel  and  customer  contact. 

Computer  Systems  Simulation 

A  position  exists  for  a  person  with  a  minimum  of  two  years' 
experience  to  perform  simulation  of  computer  systems  and  compiler 
performance  measurement.  This  position  requires  knowledge  of 
statistics  and  queuing  theory  and  programming  experience  in  lan- 
guagues  such  as  Fortran,  GPSS  or  Simscript.  A  related  degree  is 
preferred. 

Please  submit  resume  including  salary  history  to  Manager,  Industrial 
Relations. 


Special  Systems  Division 
4045  Sorrento  Valley  Blvd. 
_ San  Diego,  Calif.  92121 

Equal  Opportunity  Employer 


Branch 

Manager 


Our  client,  a  major  time-shar¬ 
ing  vendor,  seeks  an  individual 
with  solid  EDP  knowledge  and 
proven  ability  to  sell  at  the 
executive  level.  To  $40,000 
guaranteed.  Fee  Paid. 


fill  ROBERT  HALF 

KIJ  fCwsuNNH 

: . : :  i  1 2  s.  Main  st. 

Memphis,  Tenn.  38103 
(901)  523-8950 


J 


MORE 

OPTIONS 

Ro mac's  depth  and 
experience  offer 
more  options  to: 

Systems  Managers” 

Tech  Project  Leaders 
Systems  Programmers 
Programming  Managers 
Applications 
Programmers  • 

AH  in  confidence 
All  fee  paid 

i:omv< 


PROGRAMMERS 


CHILTON 


...  is  a  large,  progressive  publish¬ 
ing  firm  and  due  to  recent  expan¬ 
sion,  we  have  several  immediate 
openings  for  Lead  Analyst  Pro¬ 
grammers  and  Analyst  Program¬ 
mers.  All  applicants  should  have 
COBOL  experience  as  related  to 
IBM  360-370  equipment.  Posi¬ 
tions  also  require  knowledge  of 
Financial  Applications  and  experi¬ 
ence  with  Inventory  Systems  and 
Commercial  Applications  is  desir¬ 
able.  Occasional  Travel. 

ANALYST 

PROGRAMMERS 

2- 4  Years  Experience 

$12  to  $15K 

LEAD  ANALYST 
PROGRAMMERS 

3- 7  Years  Experience 

$15  to  $17. 5K 

All  Challenging  Opportunities 
Due  to  Increase  in  Business. 

Send  resume  (specifying  salary)  in 
confidence  to: 

SUSAN  FORD 

CHILTON  COMPANY 

201  King  of  Prussia  Rd. 

Radnor,  PA  19089 
Equal  Opportunity  Employer  M/F 


Computer  Usage  Consultant  — 
Plymouth  State  College,  Ply¬ 
mouth,  New  Hampshire  is  seeking 
a  qualified  person  to  serve  the 
College  as  a  Computer  Usage  Con¬ 
sultant.  Responsibilities  will  in¬ 
clude  the  ability  to  consult  with  a 
variety  of  computer  users  on 
problems  of  language  syntax,  sta¬ 
tistical  interpretation,  specifica¬ 
tion  of  problems  and  control  de¬ 
mands,  preparation  of  documen¬ 
tation  to  users,  some  teaching, 
some  supervision  of  student  staff. 
Required  college  or  university 
graduate  in  a  field  relating  to 
computer  use;  three  (3)  years  or 
more  experience  with  the  use  of 
computers  in  a  college  or  univer¬ 
sity.  Knowledge  of  several  com¬ 
puter  programming  languages  and 
statistical  analysis.  Well  developed 
communication  skills.  Some 
knowledge  of  DEC  PDP-11  and 
RSTS/E.  Direct  inquiries  to  F. 
Glynn  Rodean,  Director,  Compu¬ 
tational  Services,  Hyde  Hall, 
Room  334,  Plymouth  State  Col¬ 
lege,  Plymouth,  N.H.  03264. 
Plymouth  State  College  is  an 
Equal  Opportunity  Employer. 


CHALLEnCE: 

YES! 


YES!  We  are  looking  for  talented  and 
dedicated  programmers  who  like  to  tac¬ 
kle  challenges. 
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WHITE  TO  MOVE 
AND  MATE  IN  3 
(PROBLEM  No.  4) 


ALLEN  SERVICES  CORPORATION  is  the  MOST  successful  inter¬ 
national  organization  of  its  type  anywhere  today.  We  are  in  the 
CUSTOM  PROGRAMMING  BUSINESS  — we  create  individually 
tailored  software  for  many  of  the  largest  corporations  in  the  world. 

Our  business  is  expanding  rapidly,  we  need  good,  solid,  skilled 
programmers. 

Whatever  your  area  of  software  expertise  —  whether  it  ranges  from 
COBOL  or  PL/1  to  ASSEMBLER,  from  IMS  or  TOTAL  to  MARK 
IV  or  CICS  if  you're  a  computer  programmer  or  analyst  who  likes 
challenges  and  is  good  at  problem  solving,  we  have  a  place  for  you. 
Give  us  a  call  and  talk  with  us  about  the  possibility  of  joining  our 
congenial  group  of  systems  and  application  software  technicians.  We 
have  immediate  openings  for  many  qualified  people.  Compensation 
is  excellent  and  we  are  of  course,  an  Equal  Opportunity  Employer 
M/F. 


Phone  toll  free  or  write 
(800)  543-7583 
OHIO  ONLY 
(Collect)  513-890-1200 


ALLEN  SERVICES  CORP 


212  W.  NATIONAL  RD 
VANDALIA,  OHIO  45377 


P.S.  We  will  be  happy  to  supply  the  solution  to  the  above  problem 
on  request. 


SR.  SYSTEMS 
ANALYST 

Rapidly  expanding  manufacturer  of  computer  peripheral  equip¬ 
ment  has  an  immediate  requirement  for  a  Senior  Systems 
Analyst  to  participate  as  a  project  leader  -  organizing,  schedul¬ 
ing  and  interfacing  with  management  and  personnel  of  user 
departments.  This  individual  will  organize  studies  on  systems 
matters,  including  cost  in  time,  personnel  and  money;  be  re¬ 
sponsible  for  long-range  planning;  evaluate  the  advantages  of 
conversion  to  new  systems;  and  will  coordinate  implementa¬ 
tion. 

Successful  candidate  will  have  a  BS  in  Computer  Science  or 
Business  Administration  and  8  -  10  years  Systems  experience. 
IBM  360/370  on-line  applications  mandatory.  Experience 
should  be  in  Electronics  Manufacturing,  computer  industry 
preferred,  and  must  include  installation  of  financial  applica¬ 
tion  systems  and  COPIX,  370  DOS/VS,  DL  1 ,  IMS,  DBOMP,  and/ 
or  TOTAL.  CICS.  MVT.  and  establishment  of  various  data 
bases. 

Qualified  applicants  are  invited  to  submit  resume  to  Gary 
Villella,  9601  Lurline  Ave.,  Chatsworth,  California  91311,  (213) 
882-0030. 

An  Affirmation  Action  Employer 


a  division  of  Pertec  Computer  Corporation 
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PROGRAMMER/ANALYSTS 

These  are  the  languages  and  software  tools. 

COBOL  —  PL/1  —  ALC  —  FORTRAN  — 

PANVALET  —  MARK  IV  —  TSO  -  MFS 

This  is  the  hardware: 

IBM  —  HONEYWELL  —  BURROUGHS  - 
CDC  —  NCR  —  UNIVAC  —  DEC 

These  are  the  access  methods;  systems  &  peripheral  controls: 

IMS  —  IDS  —  VSAM  —  OS  —  DOS  —  GCOS  - 
FORTE  —  DL/1  —  CICS  —  S2000  —  SVS  — 

MVS  —  TCAM  —  VTAM  —  SDLC  -  SNA 

Any  combination  of  the  above,  with  experience  from  entry  level 
to  five  (5)  years  or  more,  will  start  us  talking  about: 

•  Advancing  your  career. 

•  Fulfilling  our  growing  personnel  needs  in  programming  &  analysis. 

•  Developing  well  rounded  EDP  professionals  thru  varied 
assignments. 

•  Financial  and  personal  rewards. 

•  Career  potential  and  paths  to  management  or  super  technician. 

This  is  the  Company.  Please  send  your  resume  or  call: 

<\&<K 

(Consultants  In  Business/Engineering/Research) 

at 


17200  W.  10  Mile  Road 
Suite  212 

Southfield,  Ml  48075 
(313)  559-0310 


OR 


1 777  W.  Camelback  Road 
Suite  M-108 
Phoenix,  AZ  85015 
(602)248-0813 
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BUY  S€LL  SWA? 

BUY  S€LL  SW4P 

BUY  S^LL  SW4P 


3277-2 

KEYBOARDS 
FOR  SALE 

Computer  Sales  Int'l  has  several 
versions  o<  3277  keyboards  to 
trade  for  4631  keyboards 
Call  llill  lluselius 

Computer  Sales  Int'l  Inc. 

901  Office  Park  Plaza 
Oklahoma  City,  OK  73105 
(405)  840  191 1 


BEFORE  YOU 
BUY, SELL  OR 
LEASE  ANY 
COMPUTER 
EQUIPMENT 

800-631-1244 


370/158  ON  ORDER? 

NOT  INSTALLING? 

We  need  new,  ITC  qualifying  158's.  We're  ready  with  a 
cash  offer  for  your  on -order  position. 


Contact 
Fred  Cholette 
John  Delaney 
Jim  Hanly 


CIS  Corp. 

600  Mony  Plaza 
Syracuse,  N.Y.  13202 


(315)  425-1900 


WANTED 

USED 

COMPUTER  ROOM 
FLOORS 

MANTARA  CONST.  LTD. 
Box  8,  Port  Credit 
Mississauga,  Ontario 
(416)  278  5617 


SYSTEMS  ***** 
MARKETING  p  J  |  \]  | 
INCORPORATED  *"■■■■* 

200  Ent  Thomas  Rd.  Phoenix,  Ariz.  86012 
(602)  264-5444  Trfex  667-334 


Professional  computer  dealers  in 
the  West  handling  primarily  pur¬ 
chase,  sale  or  lease  of  370/125, 
135,  245,  3330  disks,  3420  tapes, 
3277  terminals. 

Call  us  for  your  hardware  needs. 
You'll  appreciate  our  integrity, 
experience  and  financial  strength. 


Wrm/r. 


370/125’s 


For  Sale *  Lease*  Purchase 
*  Purchase  Leaseback 

Specialists  in  125  Systems 
CORPORATE 
COMPUTERS,  INC. 
(203)661-1500 


[£3 


1 1  5  Mason  St.,  Greenwich,  CT  06830 


Member 

CD,\ 
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MT1DI/CO  (OfflHAO  <•> 

The  World's  Largest  IBM  Computer  Dealer 


SELLING 


3158K  3168KJ  3165  KJ 


KJ 


LEAS  I  NG  3165  2  DAT  -  60  month  lease 

3155-2  DAT  -  48  month  lease 


S 


BUYING 


3145  3155  3158 


8 

r\ 


9 

KJ 


WRITE: 

CALL: 

n 

Comdisco,  Inc. 

(312)  698-3000 

9701  W.  Higgins  Rd. 
Rosemont,  1L  60018 

East:  (201)  568-9666 
West :  (415)  944-1 1 1  1 

o 

TWX  910-25.1 
Member  Computer  Dea 

1-1233 

;lers  Association 

o 

comot/co  comcH/co 


buy  sell  swap 


MINI 

COMPUTERS 

Buying,  Selling?  Let  us  do  the 
work  for  you  and  save  you  time 
and  money ! 

AVAILABLE  NOW: 

Novas  —  most  models  —  new  & 
used;  DEC  1  Is  &  8s;  Printers,  disc 
drives;  CRTs,  etc. 

WANTED 

DEC  &  DGC  Systems,  CPUs  &. 
peripherals. 

Buyers  waiting  for  8£s  &  8Ms. 

MINI 

COMPUTER 

EXCHANGE 

(408)  733-4400 
TWX  910  339  9272 


FOR  SALE  OR  LEASE 

HONEYWELL 

#1251-4 

COMPUTER 

81 K.  CPU  w/Console,  Interval 
Timer,  Optional  Instruction  Pack¬ 
age,  Storage  Protect,  and  Ex¬ 
tended  Multiprogramming.  Three 
=204B-7  Tape  Drives  (28.8  KC  & 
800  bpi)  &  Control  Unit;  Two 
-273  Disk  Drives  (18.4  MC  each) 
&  Control  Unit;  =277-2  Disk 
Storage  System  (128MC);  -222-3 
Printer  (650  LPM)  &  Print  Exten¬ 
sion. 

Also,  Honeywell  KEYTAPE 
=K-716  w/Paper  Tape  Reader, 
Left  zero  (Programmable),  Auto¬ 
matic  Program  Load,  64  character 
&  odd  parity,  "H"  Keyboard  Ar¬ 
rangement,  Program  2,  and  Rec¬ 
ord  Counter  Incrementing. 

All  under  Honeywell  Mainte¬ 
nance,  and  Available  Now,  with 
Demonstrations  at  any  time  by 
appointment. 

Formerly  used  by  Apparel  Manu¬ 
facturer  and  Tape  Copy  and  Print¬ 
out  of  all  User  Programs  are  avail¬ 
able. 

Phone  (615)  484  6373  or  (812) 
963-6534  or  write  P.O.  Box  1601, 
Fairfield  Glade,  TN,  38555. 


*  *  *  *  * 
* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 


********* 
» 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 


FOR  SALE 
BEST  OFFER 


(22)  2315  type  disk  cartridges 
Dual  density,  32  sectors 
all  in  A  1  condition 


Contact:  Leo  Arsenault 
Idlenot  Farm  Dairy 
N.  Springfield,  VT  05150 
(802)  886-2296 


************* 


FOR  SALE 

ADR  STAR  SYSTEMS 

For  Monitoring  &  Reporting 
Bell  3A  ACD  Operations 

Each  System  consists  of: 

•  DEC  P DP  8/E  Processor 

•  ACD  Scanner 

•  CRT  &  Supv  Displays 

•  DEC  Writer/Printer 

•  Cassette  Tape 

•  Ribbon  Cable  &  Documentation 

Two  Available  Now: 

One  Available  IQ  ’77 
A  lira ctivcly  Priee d 
Single  or  Multiple 
CW  Box  4831 
797  Washington  St. 
Newton,  Mass.  02160 


FV  029  m 

KEY  PUNCH^ 


029 
KEY  PUNCH 

Sale  Price 
$1995 

THOMAS 
COMPUTER  CORP. 
312-944-1401 


^COMPUTER  CORP  ^ 

!  ^312-944-1401^.:- 


buy  sell  swap 


buy  sell  swap 


ITEL  WANTS  TO 


BUY:  370/158 

SELL:  y2  360/65  MP 

135  IBM  Memory 

Itel  2314  Dual  Density  Disk  Drives 

2841’s,  2314’s 

CONTACT:  Linda  Vaughn  or  Reenie  McCarthy 

Itel  Computer  Products  Division 
One  Embarcadero  Center 
San  Francisco,  California  94111 
(415)  983-0220,  (415)  983-0238 

Elspath  Arden 

Itel  International 
London,  England 
(441)  235-2495 


CCFLPCFLATK3N 


MAGNETIC  TAPE 
FOR  SALE!! 

Recertified  100%  Guaranteed 
Trouble  Free 

1600  BPI  2400  feet 
3200  FCI  9  track  -  $5.47 

800  BPI  2400  feet 
full  width  tested  -  $4.97 

Seals  or  thin  line  canisters 

Call  Joan 
(703)  339-7050 


Precision  Methods  Inc. 
8825  Telegraph  Road 
Lorton,  Virginia  22079 


SYSTEM/3 

1130  360/20 

BUY  •  SELL  •  LEASE 

For  a  prompt,  competitive  quota¬ 
tion  on  your  IBM  needs,  call  or 
write  today.  "The  Small 

Systems  Specialists " 


ECONOCOM 

CONOMIC  COMPUTER  SALES.  INC 
1255  Lynnfield  Road  P  0  80x  17825 
fvVmphis  Tenn  38.1  17  (901.767-9130 
TWX  810-591  1205 

nber  Computer  Dealers  Association 


BURROUGHS 


800  CPM  Card  Reader 
20M  Bytes  Disk  (20  ms) 

Ernie  Luchen 

Diversified  Computer 
Applications 

2525 
Pale 


BIG  DISCOUNTS! 


Ready  for  Immediate  Delivery! 


Want  Lists  Immediately  Processed! 

$10  Million  Inventory  Always  on  the  shelf! 

Serving  the  Computer  and  Data  Processing  Industry 
throughout  the  World 1 

I  |T  |1  *1  World's  Largest  Supplier  and 
Buyer  of  IBM  Parts  since  19651 

DISCOUNT  DATA  PRODUCTS,  INC. 

Industry  Sireet,  Poughkeepsie,  New  York  12603 
(914)471-8731  TWX  510-248-0051 
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I 


buy  sell  swap 


buy  sell  swap 


buy  sell  swap 


buy  sell  swap 


PLANNING  TO 

SEND  IT  BACK? 

Call  Us  First  For  IBM  370  Mainframes 
&  Peripherals  —  Also  Buying  Order  Positions 

CONTACT:  Ted  Moulder 

A.M.G.  EQUIPMENT  SERVICES,  INC. 

99  Wall  St.  New  York,  N.Y.  10005 

(212)747-0670  (800)221-2674 


FOR  SALE  OR  LEASE 

2  PDP-1 1/70  Systems 
1  PDP-1 1/40  System 
USER  SOFTWARE 
BUSINESS  MANAGEMENT 
SYSTEM 


General  Ledger. 

Receivables.  Payables. 
Inventory  Control. 

On-line  Order  Entry. 

Bill  of  Materials. 
Timesharing  Users  Resource 
Accounting. 


Houcanp 
Computerw 

on  your  19! 

schedule 

1976 rates 

Computerivorld  has  issued  Rate  Card  Number  12,  e 
January  1st,  1977,  and  all  provisions  of  that  rate  car' 
effect  on  that  date. 

HOWEVER,  you  can  avoid  the  increase  to  basic  space  rates 
and  qualify  for  1976  rates  (Rate  Card  Number  11)  by 
returning  a  signed  contract  for  1977  to  us  before  December 
31,  1976  accompanied  by  at  least  one  firm  insertion  order  for 
an  ad  to  run  before  March  31,  1977. 

Your  Computerworld  salesman  can  give  you  all  the  details.  Or 
call  or  write  Pam  Palmer  at  Computerworld,  797  Washington 
Street,  Newton,  Mass.  02160. 


AMERICAN  USED  COMPUTER 

CORPORATION 


UNIVAC 
1108  CPU 


65K  CORE  MEMORIES 

FOR  1106,  1108,  1110 

TAPES,  DRUMS,  CTMC,  etc... 

9400, 9300,  9200 

70/45,  494 
418 


CK  NOW 


TS  &  1443-tNI 


1x9 

annel  switch 


CALCOMP 

1x4  3420-5  TYPE 


OR  LEASE 

I/O  SET 

with  two  1 403N 1 
printers 

Contact:  Harry  Blair 
Computer  Installations  Corp. 
(713)  524-1401 


2401  -6s  and  2803-2 
SPECIAL  PACKAGE  PRICE 

360/501  -  3  CH.  .  .NOW 


617-261-1100 

PO  Box  68,  Kenmore  Station,  Boston,  MA  02215 


FOR  SALE  OR  LEASE 


NEW-ITC  QUALIFYING 


370/158-3 

370/158-1 

370/158-3 

370/168-3 

370/168-3 

370/168-3 


Available 

Available 

Available 

Available 

Available 

Available 


11/26/76 

12/17/76 

1/21/77 

1/21/77 

4/22/77 

5/4/77 


USED 

370/158-3 
370/158-1 
370/165-K 
370/1 45-1 H2 


Available  12/10/76 
Available  12/15/76 
Available  4/1/77 
Available  2/1/77 


IEASE  0NIY 

370/1 55-J 

4  Channels,  3950,  7855  &  3215 
Available  Immediately  Any  Term 


PERIPHERALS 
EE  A  TURES 


MEMORY 


IBM  145  256K  I2-IH2 
Intel  158  Any  Increment 
Intel  145  I2-J2 


(2)  IBM  3340-B2 


4660  for  370/145 


OPM  LEASING  SERVICES,  INC 


99  Wall  Street 
New  York,  N.Y.  10005 

(212)  747-0220  (800)  221-2674 

Member  Computer  Lessors  Association 


FORSYTHE  /HoTCRJR  ^SOCIATES.  INC 


168,  168-3  and  165-11  USERS! 

•  Two  2860/3's  for  Sale  or  Lease 

•  Available  with  165  and  168  Features 

•  January  15,  1977 

•  Savings  =  15%  of  IBM  on  4  Yr.  Lease 
(includes  24  hour/7  day  maintenance) 

•  Savings  =  10%  of  IBM  on  3  Yr.  Lease 
(includes  24  hour/7  day  maintenance) 

•  Sale  Price  =  $149,000  (IBM  =  $231,650) 


Machine 

Type 

2860 


Model/Feature 

003 

1863 

7850 


Member, 

Computer  Dealers 
Assoc. 


Description 
Selector  Channel 


Serial 
Number 

60871  &  60695 


Channel  Indirect  Addressing 
3803/2  Attachment 


Forsythe/McArthur  Associates,  Inc. 

919  N.  Michigan  Ave.,  Chicago,  IL  60611 
(312)  943-3770  Telex  255161 


WANTED 
By  End  User 


(1)  3803-2 
(8)  3420-6  or  8 
with  2  CH  SW 
and  1600/6250 
For  7-1-77  delivery. 
Will  purchase  and 
lease  back  until  7-1-77. 
Call  Ron  Ellis 
(312)  346-1331 


I 


flip" 

200  N.  Michigan 
Avenue 

Chicago,  I  L  60601 


BUY  MINI  SELL 
COMPUTER  SYSTEMS 

Wanted  To  Buy 
Datalease  Will  Purchase  Most 
Mini  Computer  Systems  For 
Cash  to  Fill  Current  Customer 
Requirements. 

Needed  Now 
DEC  PDP/8's  &  PDP/1 1  's 
All  DEC  Peripherals 
DEC  Disks  &  Controllers 
Data  General  Nova’s  and 
Peripherals 

Core  Stacks  (DEC’S  and 
Nova’s) 

Interface  Boards 
CRT's  &  Teletypes 

If  You  Are  Upgrading  Or  Dis¬ 
posing  Of  Your  System  Or 
Components  Within  The  Next 
Six  Months,  CALL  FOR  QUO¬ 
TATIONS  NOW! 


For  Sale 


DEC  PDP 
11/45 

128K  Parity  Core 
LA30  Console 
H960  Cabinets 
Memory  Management 
Real  Time  Clock 
Bootstrap  Loader 
RF11-RS11  Swapping  Disk 
RP11  Disk  Controller 
(2)  RP03  20  Million 
Word  Disk  Drives 


(714)533  3920  ""733““  TELEX  692439 

700  No.  Valley  St.  Anaheim,  CA  92801 


No\ 

v  Randolph 

has  2 

he 

>t  lin 

ocl 

800-243-5307 

The  S/370 

hotline. 

!  /y  1  ln  Connecticut,  dial  €61-4200 

l  l /  S  5  |J\  Interested  in  reducing  your  IBM  370  costs  up  to  40%  ? 

'd-  .Jr  iy  j  Randolph  will: 

1  Yp  ANNr.'FRSABr  /y  J  1.  Purchase  and  lease  back  your  S/370 

l  YF&”  A/ y  2.  Provide  a  CPU  and/or  peripherals  on  a  short  or 

\  ^7^/  long-term  lease 

S--- — /  3.  Sell  or  lease  your  installed  computer  system  for  you 

800-243-531 

The  S/360 

hot  line,  x?; 

in  Connecticut,  dial  661-4200  i Cy 

#  /  \-7 

S/360  CPU's  and  Peripherals  I*-/  _ 

Randolph  will  lease  —  sell  —  buy:  l'  \ 

1.  All  360's  —  20'S  through  65’s  V°A"  ■ 

2.  All  peripherals  —  "old  standards"  and  the  V*<\ 

"hard-to-find”  as  well  XRos. 

Xd 

537  STEAMBOAT  ROAD  •  GREENWICH.  CT  06830 

08 

ccl 
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buy  sell  swap 


buy  sell  swap 


buy  sell  swap 


buy  sell  swap 


BEFORE  YOU  BUY,  SELL,  OR  LEASE, 
TAKE  A  'SECOND' LOOK 


NOW 


buying: 

selling: 

leasing: 


370/135  370/158 

370/145  370/168 

158  &  168  Memory 

370/135  370/158 

370/165  370/155 

135  &  145  Memory 

370/135,  370/155,  370/158 
370/165 


TI.W  COMPUTER 
INDUSTRIES  IIIC. 


ATLANTA: 

CHICAGO:' 
WASHINGTON,  D.C.: 
LOS  ANGELES: 


3570  American  Drive,  Atlanta,  Ga.  30366 

404-451-1895  TWX  810-757-3654 

312-205-2030 

202-466-2470 

213-370-4844 


ACOiSTli 
COUPLERS  & 
MODEMS 

Off-lease  acoustic  couplers  and 
modems  with  factory  warranted 
performance,  quality,  and  reliabil¬ 
ity  at  huge  cost  savings. 

TTY  Moderrvs/Coupters 
300  Baud  Couplers 
Leased/Private  Line  Modems 
IBM  Lmtd  Dist.  Adapters 

These  AJ  manufactured  couplers/ 
modems  have  the  highest  per¬ 
formance  ratings  in  the  industry. 
Buy  quality  performance,  and 
service  at  a  low  price. 

Contact  your  local  AJ  office  or 
Don  Reichel  at 


ANOERSOIM 
JACOBSON 

1065  Morse,  Sunnyvale 
California  94086 
(408)  734-4030 


H 

$1300  I 
2-S800  “ 


SALE  OR  LEASE 
IBM  UNIT  RECORD 
024-J250  089-$1 

026-$800  402-S800 

029-$1900  403-S900 

04  6-$  1200  407-$  1  200 

047-$  1  500  51  4-$600 

056-$1  75  5  1  9-$900 

059  $  1  800  526-$1400 

077-$350  548-$1 600 

082-$850  552-$1000 

083-$1 850  557-$3000 

084-$2  300  602-$300 

085-$  1  1  00  7330-$1  50 

088-$2500  1401  system-$  1  0  500 
DMAS  COMPUTE  R  COF 
Suite  4  2  0  2  A 
600  N  McClurg  Court 
Chic.igo,  IL.  606  11 
(312)  944  1401 


08  8-$2 

|  T  HOIV 

L-: 


$10,500 

DORP.  d 


FORSYTHE 

/VIc^RHJR  /ASSOCIATES,  INC 


919  North  Michigan  Avanue.  Chicago,  Illinois  60611 

312-943-3770  Telex  255161 

Member, Computer  Dealers  Association 


FOR  SALE 


DEC  TSS/8  TIME  SHARING  COMPUTER 
INCLUDING 

BUSINESS  PROGRAMS  AND  CUSTOMER  BASE 


•  4  Tape  Drives 

•  2  RS08  Disk  Files 

•  10  MM  Char.  Memorex 
Disk  Drive 


4  Multiplexers 
16  Modems 
16  Ports 


TRANSNET  CORPORATION 


2005  Route  22 


(201)  688-7800 


Union,  N.J.  07083 


155 

Available  for  sale  or  lease. 
January  delivery.  Up  to  2  MB 
memory.  Also  IBM.  Telex,  or 
Ampex  155  memory  avail¬ 
able,  with  or  without  up¬ 
grades.  Call  Dick  Absher. 

65/165 

For  sale  or  lease  of  3  years  or 
longer.  Early  1977  delivery. 
168's  also  available.  Call  Ted 
Molinari. 

158  WANTED 

Wanted  for  January  or  earlier 
delivery,  either  Mod  1  or  3. 
158's  wanted  for  sublease. 
Call  Dave  Tait. 

14512 

Systems  and  memory  avail¬ 
able  for  sale.  January  deliv¬ 
ery.  Memory  also  available 
for  immediate  delivery.  Call 
Rick  Thiele. 

135H 

Available  for  sale  or  lease. 
December  delivery.  Memory 
also  available.  Call  Ed  Joseph. 

135/145/155 

MEMORY 

All  increments  available  im¬ 
mediately. 

158MEMORY 

WANTED 

Call  Dave  Tait. 

3340/3411 

WANTED 

333X/3420  Discs,  tapes,  and 
controllers  bought,  sold,  and 
leased.  Call  Ed  Joseph  for  an 
immediate  quote. 

360  CPU 

&  1/0 

360/65's,  50's,  40's,  2401, 
2540,  2420-5,  1403-N1, 

2821-2,  2821-6,  231 4's  avail¬ 
able.  Call  Jeff  Klein. 

CANADA  & 
INTERNAT’L 

We  specialize  in  buying,  sell¬ 
ing,  and  leasing  IBM  equip¬ 
ment  in  Canada.  Call  Ed 
Champagne.  (Nous  parlons 
francais). 


IPS  Computer 
Marketing  Corp. 
467  Sylvan  Ave. 
Englewood  Cliffs, 
N.J.  07632 
(201)  871  4200 
TWX  710-991-9677 


360/40 

360/50 

360/65 


BUYING 

SELLING 

LEASING 

370/145 

370/158 

370/168 


370/135 

370/155 

370/165 


TAPES  /  DISKS  /  CORE 

Pioneer  Computer  Marketing 

1165  Empire  Central  Place  Dallas,  Texas  75247 

214/630-6700  Jf 


LINE 

PRINTER 

NCR  349-1  125  line/minute 
printer.  Used  very  little. 
$10,000  new  price. 

Will  sell  for  $5,995. 

Excellent  Condition. 

Contact  Ralph  Ranson 
Union  Drilling,  Inc. 

P.O.  Drawer  40 
Buckhannon,  W.  Va. 

(304)  472-4610 


CRM  OFFERS: 

956,  957  &  958  II 
DISK  PACKS,  NEW  AND 
USED,  FOR  SALE  OR 
LEASE  AT  REDUCED 
PRICES  —  FULLY 
GUARANTEED 
Call  or  Write: 

Computer  Rotary  Memories^ 
23480  W.  Park  Sorrento 
.Calabasas  Park,  Calif.  91302_ 
(213)  883-9491 

*CRJ\1  is  a  qualified  NCR  supplier  I 


COMPUTER 

MEMORIES 

370/155  -  To  4MB’s 
360  -  65,  50,  40  &  30 
UNIVAC  494,1106,1108 

All  memory  sizes 
All  new 

Best  prices  anywhere 

Minneapolis  (612)  935-8811 
Bob  Miller 
Dave  Hoolahan 
Don  Moran 

Los  Angeles  (213)  973-0484 
Dennis  King 


_.IF/A\IBI^II=irEIK  me 

OCOMPUTER  SYSTEMS 

5901  South  County  Road  18 
Minneapolis,  MN  55436 


NOVA  SALE 


ONLY  USED  SEVERAL  HOURS 

(5)  NOVA  2/10 

New  10  Megabyte  Disk  Drive 
1  65  CPS  Printer 
TTY  &  CRT 
Console  &  1  /I  0 
Multiplexor  &  Modem 


OEM  Inquiries  Welcome 

NOVA  840 

Two  25  Megabyte  Disk  Drives 
9  and/or  7  Track  Tape  Drives 
300  LPM  Printer 
1  65  CPS  Printer 
Four  CRT  Displays 


Boynton  Business  Systems 


Call  or  Write 


87  Route  208 
Wallkill,  N.Y.  12589 

Also  Buyers  of  DEC  &  Data  Genera!  Minis 


(914)  895-200^^^^ 


GO  GREYHOUND 


WHEN 

BUYING  OR  SELLING 
COMPUTER  EQUIPMENT 


FOR  SALE 


Available  Now 
2-3330-1  *s 
2803-2  &  2420-7  ’s 


Available  Jan. 
370/155J  With 
AMS  Memory  &  PSU 


International 


Home  Office 
New  York 
Chicago 
Dallas 

San  Francisco 

Canada 

U.K. 

Europe 

Mexico 

Austro-Asis 


T.A.  Takash 
Dick  Ventola 
Pete  Ahern 
M.W.  “Bill”  T ucker 
Henry  Paulson 

Don  Maunder  (Toronto) 
Bruce  Pearson  (London) 
Joe  Gold  (Geneva) 
Andres' Contreras 
Don  Haworth 


(602)  248-6037 
(914)  949-1515 
(312)  298-3910 
(214)  233-1818 

(415)  989-4023 

(416)  366-1513 
(01)  759-9191 
(022)  61-27-54 
(905)  543-6850 
(214)  233-1818 


Non-IBM  Dallas  John  Hallmark  (214)  233-1818 

Greyhound  Computer  Corporation  Greyhound  Tower  Phoenix,  Arizona  85071 
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BUY  -  SELL  -  LEASE  -  BROKERAGE 

'  Let  the 

" NATIONS  LARGEST  WHOLESALE  DEALER" 

Buy,  sell,  lease,  sub-lease,  or  be  your  agent  in  placement 
of  your  pre-owned  IBM  360/370/System  3,  or  other  units 

COMPUTER  INTERNATIONAL,  LTD. 

CWCi  international  division  - 
experts  in  foreign  markets,  freight,  customs 

BEACH  COMPUTER  CORPORATION,  CWC's  Leasing  Division 

COMPUTER  WHOLESALE  CORP.,  (504)  581-7741 

SUITE  507/608  FIRST  NATIONAL  BANK  OF  COMMERCE  BLDG. 
-I.  NEW  ORLEANS.  LOUISIANA  70112 

CCft  MEMBER  OF  COMPUTER  DEALERS  ASSOCIATION 


FOR  SALE 

NEW  and  DEMO 

Data  Tablet/Grid  Digitizers 
.010"  and  .001" 

ALL  SIZES 

Pen  Stylus  &  Crosswire  Cursors 
OEM  or  Complete  Systems 

$1600  up 

GTCO 

1  055  First  St. 
Rockville,  MD  20850 


SSSSSSSSSSSSSSSSSS^ 

7330’s 

WANTED 


Call  Bob  Nelson 

The  Reader's  Digest 
(914)  769-7000,  Ext.  2621 


BUY  .  SELL  .  LEASE 

370/125 

370/115 

a 


ECONOCOM 


ECONOMIC  COMPUTER  SALES. INC. 
1  255  Lynnfteld  Road  PO  Box  17825 
Memphis,  Tenn.  381  17  (901)767-9  130 
TWX81  0-591-1205 


& 


.1/ em be r  compute r 
DE  .1 1 E  RS  A  SSOCIA  TION 
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AVAILABLE 


•  Guaranteed  New 
•  Full  10%  ITC 
•  Configuration  Flexibility 
Up  to  8  Megs,  2860,  2870  (4)  2880-2 


Charlie  Berry 
Fred  Hughes 
Bill  Pomeroy 


& 


CIS  Corp. 

600  MONY  Plaza 
Syracuse,  N.Y.  13202 


FOR  SALE 

3125-GE  -  December  1976 
with  3411,  3410s,  3525, 
3404,  1403,  3333,  3330 
all  or  parts 

FOR  SUBLEASE 

3135-H  March  1977 
3135  DH  March  1977 
3158-K  Feb.  1977 

SYSTEMS  AVAILABLE 
FOR  OPERATING 
LEASES 

370/138 

3/77,  5/77  &  6/77 
370/148 

4/77,  5/77  &  6/77 


« 


COMPUTER  CAPITAL 
CORP. 

1351  Washington  Blvd. 
Stamford,  CT.  06902 
(203)  357-9663 


W  JAMES 

COMPUTER  CC 


BUY'SELL, /LEASE/TRADE 


024 

059 

088 

519 

026 

077 

129 

526 

029 

082 

402 

548 

046 

083 

403 

552 

047 

084 

407 

557 

056 

085 

514 

602 

1401s  •  1130’s  •  360’s 

Your  source  for  guaranteed  equipment 

James  Computer  Co. 

4970  Marine  Drive /  Chicago,  Illinois  60640 1 
271-3311 
728-6871 


Natalie  Reyes  j^|j 


For  Sale 

RATA  TARD 

PLASTIC  CARD  EMBOSSER 
Model  750  -  has  3  and  4  line 
cam.  Two  years  old;  in  excel¬ 
lent  condition.  Available  Jan¬ 
uary,  1977.  Sale  price: 
$40,000.  Cost  of  a  new  one: 
$75,000. 

Bob  Dulovics 

Blue  Cross  of  Northeast  Ohio 
2066  East  Ninth  St. 
Cleveland,  Ohio  44115 
(216)  687-7473 


A  New  Service  For  The  Used  Computer  Marketplace 

COMPUTER  EQUIPMENT  INFORMATION  BUREAU 

FOR  BUYERS:  CEIB  is  a  free,  up  to-date  source  on  current  used 
equipment  otfei  mgs  that's  as  close  as  your  telephone.  Our  equipment  file 
includes  over  5490  current  listings  from  numerous  brokers,  dealers,  and 
private  sellers  Just  call  (61  7)  247  2290  to  obtain  immediate  informa¬ 
tion  on  any  specific  systems  or  items  you're  interested  in  —  including 
seller’s  names,  asking  prices,  and  availability  dates. 

FOR  SELLERS:  CEIB  is  an  inexpensive,  convenient  approach  to 
reaching  potential  buyers.  If  you  haven't  already  received  our  brochure 
and  listing  forms,  please  write  or  call  - 

CEIB  P  O.  Box  163.  Boston,  MA  02117  -  (617)  247  2290 
R.  Ferrara,  President 
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SYSTEMS  AVAILABLE  FOR  4  &  5  YEAR  OPERATING  LEASES 

MUST  ACQUIRE 
370/158 


THOMAS  NATIONWIDE  COMPUTER  CORPORATION 


Brian  M.  Battle  -  (312)  944  1401 
600  North  McClurg  Court  Suite  4202A 
Chicago,  Illinois  6061 1 


Paul  Nortman  -  (516)  752  1000 
1  Huntington  Quadrangle  -  Suite  4S13 
Huntington  Station,  New  York  11746 


Idearbornl 

dearborn  giveth.  We  have  a  2314-A1  available 
Feb.  1,  1977. 

2050HG  (2  channel)  available  January  1,  1977. 
2803  1  and  three  2401-2  9TR  available  on 
Dec.  15,  1976. 

Contact  Tom  Millunchick  (312)  671-4410 

dearborn  taketh  away  your  370/145,  owned 
or  on  TLP.  Contact  Jim  Spalding  at 
(312)  671-4410. 


dc 


dearborn  computer  leasing  company 

4849  n.  scott  st.,  schiller  park,  IL  601 76 
Chicago  (312)  671-4410  •  loronto  (416)  621-7060  st.  louis  (314)  727-7277 


BUY/SELL/LEASE/TRADE 

IBM  360s,  370s,  System  3s,  all  Peripherals 
3830s, 3333s,  3330s,  3420s,  3803s 

Purchase/ Leaseback  or  Rental  Credit 
Machines  Wanted 

All  types  1 400  Series;  1 1 30s ,  1 620s 

Unit  Record  Equipment  Refurbished  —  All  Models 

Disk  Packs  —  recertified,  initialized 

Call  collect  today  to  Don  Norris,  President 

(214)  634-2750 

METR0PLEX  COMPUTER  COMPANY,  INC. 

Suite  1 208  Honeywell  Bldg.  1 1 1 1  W.  Mockingbird  Lane 
Dallas,  Texas  75247 


FOR  SALE 

2  Burroughs  E6494  Account¬ 
ing  Machines  Programmed  for 
Receivable,  Cash  Receipts, 
General  Ledger  Accts.,  Pay¬ 
able  and  Payroll. 

1-4004  Stripped  Ledger  Reader 
1-A594  Card  Reader 
1 -Ledger  Reader 

GOOD  CONDITION! 
PRICED  TO  SELL 

Jones  Chemicals,  Inc. 

Mr.  R.  Brumber 
(716)  967-6281 


COMPUTER 

TAPE 

WANTED 

2400'-1200'-600'-1600  bpi 
Any  Quantity  -  Good  Quality 
Use  or  New 
Top  $  Paid 

Call  Colled 

(609)  662-4671 


FOR  SALE 

RIBBON  RE  CYCLING 
BUSINESS 

This  business  can  be  operated 
part-time  from  anywhere  in  the 
country.  Customers  mail  to  me 
from  13  states.  Our  current  ac¬ 
counts  will  pay  for  investment. 

$8,000  firm 

Earl  May:  ERCO 
Box  50173 

Washington,  D.C.  20004 
(202)  638-5895 


370/135 

IBM 

MEMORY 

WANTED 


GF-H 

Jan/Feb  1977 
AVAILABLE 
GF-DH 

Lou  Skavienski  Jim  Hartnett 


CIS  Corp. 

600  Mony  Plaza 
Syracuse,  N.Y.  13202 
(315)  425-1900 
Telex:  93-7435 


SPECIAL  CASH  SALE 
on  ASR33 TELETYPES 

Fully  reconditioned 
90  day  warranty 

Mod.  kits  available 
for  DEC  and  Data  General 

$850.00 

for  cash  with  P.O. 

Our  standard  low  price— 
$975.00 


NEWMAN  COMPUTER  EXCHANGE 

1250  N.  Main  St.  Ann  Arbor.  Mi.  48104 

(313)994-3200 


N  C  R.  PHASE-OUT  EQUIPMENT- 
31 ,  32  and  441 ’s 

41. 42  and  43  BANK  MACHINES  AS  WELL  AS  151  and 
152  ADDING  MACHINES  ALSO  299  and  399  MINICOMPUTERS 
BURROUGHS  F-5000/6000  SERIES.  L  SERIES  and  10-10-380  &  10-10-360 
TELLER  MODELS  FRIDEN  5005  COMPUTYPER 
Also  A  Supplier  of  SELECT  USEO  Equipment  From  BURROUGHS  I  B  M.  PHILIPS 

BUYING  OR  SELLING  -  CALL  US  FIRST! 


KEY  EXIMPORT  CORP 


256  LIVINGSTON  ST  (P  0.  BOX  129)  NORTHVALE.  N  J.  07647 
TELEX  135149  CABLE:  KEYEXIMP-NORTHVALENJ 


TELE.  N.J. 

(201)767-3444 

N  Y  C  DIRECT  LINE 

(212)736-7736 


November  29,  1976 


Ml  COMPUTERWORLD 


Page  65 


buy  sell  swap 


buy  sell  swap 


buy  sell  swap 


time  &  services 


software  for  sale 


DECEMBER  1976  AVAILABILITY 

158  ITC  QUALIFIED 

IBM  370/158  DELIVERED  TO  YOUR 
EXACT  SPECIFICATIONS 

Sale  or  lease  terms 


John  Delaney 
Fred  Cholette 
Jim  Hanly 


(315)  425-1900 


CIS  Corp. 

600  Mony  Plaza 
Syracuse,  N  Y.  13202 


CRM  has  NCR 
655  DISC  PACKS 

J AT  REDUCED  PRICESl 
FULLY  GUARANTEED 

Call  or  Write: 

Computer  Rotary  Memories| 
23480  W.  Park  Sorrento 
BCalabasas  Park,  Calif.  91302_ 
(213)883-9491 

\*CRM  is  a  qualified  NCR  supplier  I 


FOR  LEASE  MAKE  OFFER 

NCR  CENTURY 

200-64K  w/ 

Dual  657  Disc  Unit 
300  CPM  Reader 

FOR  SALE 

4  each  ICC 
Modem  24  LSI 
Make  Offer 

Contact:  Dan  Tully 
Systems  Communication,  Inc. 

1  SI  5  W.  Truman  Road 
Independence,  MO  64050 
(816)  252-0141 


WANTED  TO  BUY: 

370/158  any  model 

FORSALE:  370/155 


with  DAT 


Call  Chuck  Simonson  collect  at  203-661-9058 


OTIC  OF 

THESELCOmPOniES 


SEmflPHORE  CORPORRTIOn 

666  Steamboat  Road,  Greenwich,  CT  06830 


FOR  SALE 

NCR  PRINTER 

NCR  640-300 
NCR  626  101 
1200  LPM 

AVAILABLE  DECEMBER 

Computer 

Connection 

Corporation 

8120  Penn  Avenue  South 
Minneapolis,  MN  55431 
612  884-0758 


FOR  SALE 

Two  (2) 

1710-04 

Contact  Purchasing  Department  | 
Boulder  Valley  Schools 
(303)  447  1  010 
Ask  for  Bid  Specifications 
76-106 


END  USER 
WILL 
SUB-LEASE 

(2)370/145’s 


5  years  $1 0,500/mo.  each 

Shorter  Terms  Negotiable 
3145  #11642  I2  512K 
3145  #11334  I2  512K 

Other  features  available  on  request. 
AVAILABLE  FEBRUARY  1977 

Serious  Inquiries  Only 


P.O.  Box  1333 


J.R.  Faucher 

AGWAY  INC. 
(315)  477-6409 


Syracuse,  NY  13201 


NEW  COMPUTER  TAPE  -  MINI  REELS 

RECOMMENDED  FOR  USE  AT  6250  BPI  •  3200  FCI 

200  ft.  4. 22  650  ft.  5. 22  1200  ft.  6. 33 

M  I.  TAPE  IS  GUARANTEED  FOR  A  PERIOD  OF  10  YEARS 
1  ROM  DATE  OF  PFRCHASE  AGAINST  MANI'FACTI’RING 
DEFECTS  AND  WORKMANSHIP  •  AI.I,  ORDERS  OF  100 
I  \PK  OR  MORE  WILL  BE  SHIPPED  PREPAID. 

PRICES  INCLUDE  WRIGHT  LINE  TAPE  SEALS 
DATA  MAGNETICS  CORP.,  1165  Centre  Parkway 
Lexington,  Ky.  40502  •  Call  Collect  606  272-8643 
HI  111  (  T  :.0c  PER  Ri  l  l  W  O  SEALS 


FOR  LEASE  5  YEARS 
360/40/256K 

DA,  FP,  1401  compat., 

2  chan.,  SP,  1052 
1403N1, 2540,  2821, 
2314-A1  &  (8)  2401-2 

TI.W  COMPUTER 
INDUSTRIES  INC. 

3570  American  Drive 
Atlanta,  GA  30366 
(404)  451-1  895 


FOR  LEASE 

In  December 

370/158 


FLEXIBLE  TERM: 

6  MONTHS 
TO 

5  YEARS 

Call  Bruce  Miller 
(201)  931-3082 
Schering-Plough  Corp. 
Kenilworth,  N.J.  07033 


I.B.M.-360'S 


All  shifts  available  orr  4  -  360 
computers  with  all  features, 
2314  s,  2311’s,  2402's  -  800  BPI 
9TRK,  2402's  -  7TRK, 
2401  's-  1600  BPI  9TRK, 
1403's-NI,  2540's,  2703  with 

ASYN  &  BISYNC  Port. 

Prices  start  at  S35.00  per  hour. 
We  also  offer  compete  Batch  and 
Tele-processing  services.  Configur¬ 
ation  can  be  modified  to  accomo¬ 
date  any  360  computer  user.  We 
have  on  site  C E’s. 

UCS  Computer  Centers 
Richard  Mine  Road 
Wharton,  N.J.  07885 

Contact  Bill  Kersey  at 
(201)  361-4007 
or 

Joe  Kelly  at 
(201)  361-4008 


Prime  Time  Available 
360/50  -  256K 
5/2314  -  4/180KB 

Call:  (212)  725-5775 
Infologic 

444  Park  Ave.  So.  (30St) 
New  York  10016 


FORSALE 

IBM 

158 

MEMORY 


AVAILABLE  NOW 

Universal  Computer  Systems 
Westport,  Conn. 

(203)  227-0841 


Datacenter 

370/158 


3  meg  VS2 
Specializing  in 
Remote  Job  Entry 
and  Batch 

Excellent  Technical  Support 

Very  Attractive  Rates 

Contact:  Stu  Kerievsky 

(212)  564-3030 
Datamor 
132  W.  31st  St. 

New  York,  N  Y,  10001 


COMPUTER  TIME 
AVAILABLE 
IBM  360-30 

All  Shifts 
(8)  2314  2540  1403N1 
(4)  2401  Dual  Density 
1400  Compatibility 
From  $35/Hour 
Convenient  New  Jersey 
Location 

JAYANEL  COMPUTER 
SERVICES,  INC. 
Clifton,  New  Jersey 

(201)  472-2545 


TIM€& 

sm\c& 


SOFTWdRf: 
FOR  SA\£ 


O-PflC  Payroll 

migfitie/t  /yrtem  of  fill 


•  Comprehensive  tax  module 

•  (.  'usromized  personnel  processing 

•  Most  flexible  report  writer 
•Powerful  general  ledger  interface 

Other  financial  systems: 

General  Ledger 
Accounts  Payable 
Account*  Receivable 

mwFmm 


Elm  Square,  Andover,  Mass  01810 

(617)  475-5040 


INTEL 

MDS-800 

Microprocessor  Development 
System  for  the  8080 

Includes: 

•  MDS  with  32  K  RAM 

•  Universal  Prom  Programmer  (2708) 

•  Micro-Basic-1  software.compiler,  with 
run-time  system.  All  documentation 

ALL  IN  EXCELLENT  CONDITION 

Change  in  plans  forces  sale 
Total  cost  to  us:  $7,480.00 
Total  cost  to  you:  $5500.00 

CALL  (202)  785-9440  TODAY 


/y/tem/3 

General 
Ledger 


■  Financial 
data  base 

■  Any  chart 
of  accounts 

■  Report 
Writer 

•  Allocations 


Get  MORE  from 
your  System/3 


Elm  Square,  Andover,  Mass,  01810 
(617)  475-5040 


DATA  SERVICES 
and 

TIME  AVAILABLE 
IBM  360/30 -64K 
2540  -  1403N1 

5- 9  Track-800  BPI 

6- 2314  4-2311 

LOCATED  IN 

CAMBRIDGE  MASS. 

On  (Red  Line)  Public  Transportation 
For  More  Information  Call 
(617)  491-0649 


CALIFORNIA 
Time  For  Sale 

360/50  256 K 
360/30  128K 
4  1403-  N1  Printers 

Modern  facility  1  block  from  San 
Diego  Freeway  in  Long  Beach, 
CA. 

Signal  Data  Processing,  Inc. 
(213)  426-0516 
Chuck  McGlinchey 


SAVE  WASTED  DISK... 

VSERV,  a  VTOC  Service  Utility,  solves  disk 
management  problems  of  identifying  wasted 
disk  space  under  DOS  and  DOS/VS.  VSERV 
provides  graphic  mapping  facilities  and  VTOC 
access  capabilities.  Powerful  VTOC  manipula¬ 
tion  commands  are  supplied  to  graphically 
DISPLAY  a  VTOC.  CREATE.  DELETE,  UPDATE, 
RENAME,  or  TRUNCATE  one  or  more  files. 
VSERV  allows  instant  identification  of  free 
space,  under-blocked  and  over-allocated  files. 

User  tailored  default  and  security  options 
provide  against  unauthorized  use  of  the  VTOC 
manipulation  commands.  A  complete  audit 
trail  for  historical  use  is  provided. 

VSERV  provides  all  of  these  capabilities 
for  a  one  time  purchase  of  $400  Join  over  30 
satisfied  users  on  all  types  of  direct  access 
devices.  Order  VSERV  today  on  a  30  day  trial. 


□  Please  send  VSERV  on 
30  day  free  trial 

□  800  BPI  □  1600  BPI 


Name 


Title 

Tel. 


Company 


St  reet 


City/St. 

Zip 


CCS 


Occidental  Computer 
Systems,  Inc. 

10202  Riverside  Dr. 
N.  Hollywood,  CA 
91502 

(213)  763-5144 


TAXBREAK 


Payroll  tax  calculation  module 
*  *  * 

Calculates  payroll  withholding  taxes 
for  50  states,  federal,  FICA  and 
cities.  COBOL.  $875  complete. 
Maintenance  service  on  tax  changes 
available  for  $225  per  year. 

ARGONAUT  INFORMATION 
SYSTEMS,  INC. 

2140  Shattuck  Ave. 

H20S 

Berkeley,  CA.  94704 
(415)  845-7991 


RPG  II  SYSTEMS 

‘ACCOUNTS  RECEIVABLE 
‘GENERAL  LEDGER 
‘PAYROLL 
•INVENTORY 

‘CREDIT  UNION  SHARE/LOAN 
•COMPUTER  JOB  ACCTG. 
•MAILING  LIST.  OTHER 

Extensively  documented  systems 
at  modest  prices. 

Bancroft  Computer  Systems 
P.O.  Box  1533,  Dept.  C 
West  Monroe,  La.  71291 
(318)  388-2236 
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ROR  SAl£ 


Now  for  Payroll 


A  user-controlled  system 
up  and  running  fast. 


wide-scope  processing 

■  table-driven 

■  999  different  earnings, 
taxes,  deductions 

■  labor  distribution 
module 

■  powerful  retrieval 

■  comprehensive 
documentation 
manuals 

■  fully  supported 
implementation 

■  integrated  with  Human 
Resource  System 

Offices  in:  Montvale,  NJ  - 
Oak  Brook,  IL 
San  Antonio,  TX 
Menlo  Park.  CA 
West  Palm  Beach,  f-L 
Memphis.  TN 
Raloiqh.  NC 


I  Please  send  me  information 
|  on  InSci  Payroll! 

Frank  Cancro.  Vice  President 


InSci 


Information  Science  Incorporated 

Dept.  CW-T 


I  Name: 
I  Title : _ 


|  Company:, 
|  Address:... 


|  Phone  number:. 


Accounts  Receivable 


WHEN  IS  A  CRT  LIKE  A  CRYSTAL  BALL? 
WHEN  IT  HAS  AN  MSA  ACCOUNTS 
RECEIVABLE  SYSTEM.  ON-LINE!!! 

files  permitting  real-time  credit 
inquiry  This  is  the  most  flexible 
system  available  on  the  market 
utilizing:  on-line  application  of 
cash;  on-line  credit  inquiry,  auto- 


Your  ability  to  see'  your  cash 
position  as  of  this  minute,  call-up 
customer  status  reports  or  even 
do  cash  forecasting  are  capabili¬ 
ties  most  Credit  Managers  have 
only  dreamed  about 
The  MSA  Accounts  Receivable 
System  has  two  phases— on-line 
and  batch  The  on¬ 
line  phase  interac¬ 
tively  updates  both 
the  control  informa¬ 
tion  and  open  item 


THI  riNANClJU.  tOTTWJUU  COMPANY 


matic  application  of  cash;  cash 
forecasting;  automatic  charge 
backs;  customer  statements 

MSA  can  make 
yourCRT  mtoacrys- 
tal  ball.  MSA.  The 
Financial  Software 
Company 


For  further  information  contact  Bill  Graves  at  404-262-2376  or  mail 
this  coupon  Management  Science  America.  Inc. 

3445  Peachtree  Road,  N  E  Suite  1300,  Dept  D- 1 
Atlanta.  Georgia  30326 

Chicago  312  323  5940  Los  Angeles,  213  822  9766  New  York  201  871  4700 


Name  - 
Company 
Title _ 


Address 

City  -  State 

Phone 

l  am  interested  in 

Accounts  Receivable 
^  Payroll 

-  Personne  Management  and 
Reporting 
□  General  Ledger 


Zip 


-Computer  Model  - 

Fixed  Asset  Accounting 
L,  Accounts  Payable 

Financial  information  and  Control 
Supplies  Inventory  Control  & 

Pu  rchasing 


software  for  sale 


MMS 

Accounts 

Receivable 

/Eliminates  the 
Long  Wait. 


Tj-jNF  g\i-j  pNfryijpgf JT  ,, 

Elm  Square,  Andover,  Mass.  01810 
(617)475-5040 


up 

Move  to 


ACCOUNTING  IV 

General  Ledger  and 
Financial  Reporting 

Accounts  Payable 


Accounts  Receivable 

Three  fully  integrated  financial 
application  systems,  proved  during 
years  of  successful  use.  Totally 
ANS  COBOL.  Call  or  write  today 
for  details.  i^i 

informatics  inc  S 

World's  Largest  in  ||| 

Software  Products 

65  Route  4,  River  Edge,  NJ  07661 

New  York:  (212)  564-1258 
New  Jersey:  (201)  488-2100 
Chicago:  (312)  325-5960 
Los  Angeles:  (213)  881-3722 
Massachusetts:  (617)  481-1180 
Philadelphia:  (215)265-7448 
Sacramento:  (916)  929-1514 
Stamford  CT:  (203)  357-7924 


software  for  sale 


software  for  sale 


You 

Can't  Lo/e 

uiith 

GCS 

Payroll  /Per/onncl 


contact 

GCS 

P.  0.  Box  5148 
Huntsville,  Al.  35805 
205/539-9492 


^CSenerai  Computer  Services,  Inc. 


Retrieve 

Sales/Use  Tax  rates 
automatically 


with 


IALEITAX 


Many  firms  avoid  costly  tax 
assessments  and  save  valu¬ 
able  staff  time  too,  with  .  .  . 

IALEITAX 

the  magnetic  tape  file  of  all 
Sales/Use  Tax  Rates.  Up¬ 
dated  monthly.  For  free  bro¬ 
chure  call  or  write: 

VERTEX  lytTEMtiiK. 

anMAIcompany 

650  Park  Avenue 
King  of  Prussia,  PA  19406 
215-337-0500 


FINANCIAL 

SOFTWARE  PACKAGES 

Installed  and  operational  in  major 
hospitals  and  businesses  national¬ 
ly.  Written  in  AN5I-COBOL.  Buy 
proprietary  rights  IBM  360-370, 
Burroughs,  Honeywell,  Univac, 
NCR.  Fully  documented  with 
source  code. 

•  Budget  Performance 

•  General  Ledger 

•  Cost  Allocation 

•  Financial  Statements 

•  Report  Generator 

•  Accounts  Payable 

•  Payroll 

•  Personnel  Management 

•  I  nventory  Control 

•  Patient  Billing/Accounts  Re¬ 
ceivable 

HOSPITAL  FINANCIAL 
SERVICES,  INC. 

170  Newport  Center  Drive 
Suite  240 

Newport  Beach,  Calif.  92660 
(714)  644-641  1 


PAYROLL  PERSONNEL 
SUPER /PAY 
only  S960 
A  INS  COBOL 
60+  Users 

Easy  to  Use 
30  Day  Trial 

Occidental  Computer  Systems 
10202  Riverside  Drive 
No.  Hollywood,  Calif.  91602 
(213)  763-5144 


TONE 


THE  ONLY  COMPLETE 
TIME  SHARING  SYSTEM 
FOR  VSI 

(CHECK  THESE  POINTS) 

EDIT  WITH  FULL  SCREEN  CAPABILITY 

INTERNAL  READER  JOB  SUBMIT 

OUTPUT  RETRIEVAL  WITH  REMOTE  SUPPORT 

SYSTEM  MAINTENANCE 

PROGRAM  DEVELOPMENT 

DATA  ENTRY 

SYSTEM  DEBUGGING 

TEXT  EDITTING 

PERFORMANCE  MONITORING  SUPPORT 
USER  COMMAND  INTERFACE 
INTERACTIVE  PROGRAM  EXECUTION 
OPERATIONS  ADDITIONAL  CONSOLE  SUPPORT 
DATASET  MAINTENANCE 
CATALOG  MANAGEMENT 
ISP  SUPPORT 

REMOTE  ENTRY  SUBSYSTEM  SUPPORT 
ENHANCED  3270  USABILITY 
FULL  ASCII  TERMINAL  SUPPORT 
INTERACTIVE  COMPUTING 
DATA  INQUIRY 

WRITE  FOR  DETAILS 


Sof  tware  Corp. 

11S6S  TRASK  AVENUE 
GARDEN  GROVE.  CA  92643 
17)4)  636  8502 


Whether  you're  buying,  selling,  swapping,  hiring,  or  looking,  Computerworld  Classifieds  work. 
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Earnings 

Reports 


DPF 

Three  Months  Ended  Aug.  31 


Shr  Ernd 
Revenue 
Tax  C red 
Earnings 


1976 

$.30 

6,838,000 

138,000 

1,285,000 


1975 

$.03 

5,689,000 

28,000 

116,000 


ELECTRONIC  ARRAYS 

Three  Months  Ended  Sept.  30 


Shr  Ernd 
Revenue 
Tax  Cred 
Earnings 
6  Mo  Shr 
Revenue 
Tax  Cred 
Earnings 


1976 

$3,551,000 

a(25,000) 

(1,487,000) 

8,600,000 

(1,342,000) 


1975 

$.10 

3,817,000 

74,000 

175,000 

.13 

7,534,000 

81,000 

236,000 


a- Reversal  of  tax-loss  carryforward. 

ELECTRONIC  ASSOCIATES 

Three  Months  Ended  Oct.  1 


1976 

al975 

Shr  Ernd 

$.64 

Revenue 

$6,154,000 

7,604,000 

Disc  Op 

684,000 

T ax  Cred 

12,000 

818,000 

Earnings 

(780,000) 

1,707,000 

9  Mo  Shr 

.89 

Revenue 

17,905,000 

22,854,000 

Disc  Op 

544,000 

684,000 

T ax  Cred 

276,000 

1,119,000 

Earnings 

a-Restated. 

(1,132,000) 

2,368,000 

COMPUTER  SCIENCES 

Three  Months  Ended  Oct.  1 


Shr  Ernd 
Revenue 
Tax  Cred 
Earnings 
6  Mo  Shr 
Revenue 
Tax  Cred 
Earnings 


1976 

$.26 

57,943,000 

750,000 

3,668,000 

.49 


1975 

$.12 

53,546,000 


1,723,000 

.23 


113,484,000  103,913,000 

1,500,000  . 

6,956,000  3,247,000 


COMPUTER  PRODUCTS 

Three  Months  Ended  Sept.  24 


aShr  Ernd 

Revenue 

Earnings 

a9  Mo  Shr 

Revenue 

Earnings 

a-Reflects 

dividend. 


1976 

$.08 

1,522,430 

118,200 

.25 

4,318,723 

361,474 


1975 

$.04 

1,025,242 

57,564 

.15 

3,113,352 

201,609 
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TRADE  *OUOTEr 


CLOSING  PRICES  TUESDAY,  NOVEMBER  23,  1976 


All  statistics  compiled, 
computed  and  formatted  by 
TRADE*QUOTES,  INC. 
Cambridge,  Mass.  02139 


1976 

RANGE 

(l) 


- PRICE - 

CLOSE  WEEK 


NOV  23 
1976 


NET 

CHNGE 


WEEK 

PCT 

CHNGE 


COMPUTER 

SYSTEMS 

0 

AMDAHL  CORP 

23- 

30 

27 

5/8 

- 

1/4 

-0.8 

N 

BURROUGHS  CORP 

84- 

108 

91 

1/4 

♦  1 

3/8 

♦  1.5 

0 

COMPUTER  AUTOMATION 

10- 

19 

16 

3/4 

♦  2 

5/8 

♦  1 8  *.5 

N 

CONTROL  DATA  CORP 

10- 

27 

23 

1/8 

♦  l 

1/8 

♦  5.1 

N 

DATA  GENERAL  CORP 

40- 

60 

46 

3/4 

♦  1 

3/4 

♦  3.8 

0 

DATAPOINT  CORP 

24- 

46 

28 

1/2 

♦ 

1/4 

♦  0.8 

0 

DIGITAL  COMP  CONTROL 

2- 

7 

5 

3/4 

♦ 

3/8 

♦6.9 

N 

DIGITAL  EQUIPMENT 

46- 

60 

53 

5/8 

♦  l 

3/8 

♦  2.6 

N 

ELECTRONIC  ASSOC. 

2- 

5 

2 

- 

1/8 

-5.8 

A 

ELECTRONIC  ENGINEER. 

7- 

16 

a 

3/4 

♦ 

3/4 

♦  9.3 

0 

FOUR-PHASE  SYSTEMS 

13- 

21 

15 

1/4 

♦ 

7/8 

♦  6.0 

N 

F0XB0R0 

28- 

50 

49 

♦  4 

1/2 

♦  10.1 

0 

GENERAL  AUTOMATION 

4- 

1 1 

4 

1/2 

♦ 

1/4 

♦  5.8 

0 

GRI  COMPUTER  CORP 

1- 

l 

1/2 

- 

1/8 

-20.0 

N 

HEWLETT-PACKARD  CO 

80- 

117 

89 

♦  5 

5/8 

♦6.7 

N 

HONEYWELL  INC 

34- 

56 

44 

♦ 

1/2 

♦  1.1 

N 

IBM 

22  7- 

288 

269 

3/8 

♦  1 

7/8 

♦  0.7 

0 

MANAGEMENT  ASSIST 

1- 

7 

7 

3/8 

♦  1 

5/8 

♦  28.2 

0 

MEMOREX 

17- 

33 

20 

3/4 

♦  2 

1/2 

♦  13.6 

0 

MICRODATA  CORP 

10- 

28 

15 

7/8 

♦  1 

3/4 

♦  12.3 

0 

MODULAR  COMPUTER  SYS 

3- 

14 

4 

3/4 

4-1 

♦  26.6 

N 

NCR 

24- 

37 

33 

7/8 

♦ 

5/8 

♦  1.8 

0 

PRIME  COMPUTER  INC 

4- 

15 

14 

1/2 

♦ 

1/2 

♦  3.5 

N 

PERKIN-ELMER 

19- 

27 

20 

7/8 

♦1 

5/8 

♦  8.4 

N 

RAYTHEON  CO 

45- 

67 

61 

3/4 

♦  1 

3/4 

♦  2.9 

N 

SPERRY  RANO 

40- 

52 

44 

1/2 

♦ 

1/8 

♦  0.2 

0 

SYCOR  INC 

9- 

31 

12 

- 

1/2 

-4.0 

A 

SYSTEMS  FNG .  LABS 

5- 

10 

6 

1/8 

0 

0.0 

N 

VAR I  AN  ASSOCIATES 

12- 

1  7 

13 

1/2 

♦ 

1/4 

♦  1.8 

A 

WANG  LABS. 

11- 

20 

14 

7/8 

♦1 

1/4 

♦  9.1 

LEASING  COMPANIES 


0 

BOOTHE  COMPUTER  CORP 

1- 

8 

6 

7/8 

♦  3/8 

♦  5.7 

0 

COMDISCO  INC 

3- 

10 

9 

1/2 

0 

0.0 

A 

COMMERCE  GROUP  CORP 

2- 

3 

1 

3/4 

0 

0.0 

A 

COMPUTFR  INVSTRS  GRP 

1- 

3 

1 

3/8 

0 

0.0 

M 

OATRONIC  RENTAL 

1- 

8 

1 

1/4 

♦  3/8 

♦  42.8 

A 

OCL  INC 

1- 

1 

5/8 

0 

0.0 

N 

DPF  INC 

5- 

8 

6 

5/8 

-  1/4 

-3.6 

N 

itel 

6- 

15 

12 

3/4 

♦  1/4 

♦  2.0 

N 

LEASCO  CORP 

6- 

19 

18 

1/8 

♦  1/8 

♦  0.6 

0 

LEASPAC  CORP 

0- 

l 

1/8 

0 

0.0 

0 

NRG  INC 

0- 

1 

1/8 

0 

0.0 

A 

PIONEER  TEX  CORP 

6- 

9 

7 

1/2 

♦  1/4 

♦  3.4 

N 

U.S.  LEASING 

7- 

12 

8 

7/8 

♦  1/4 

♦  2.8 

EXCH:  N  =  NEW  YORK;  A  =  AME RICAN;  P*PHIL-BALT-WASH 
L=NATI0NAL;  M=MI DWEST ;  0=  OVER -THE -COUNT  ER 
0-T-C  PRICES  ARE  BID  PRICES  AS  OF  3  P.M.  OR  LAST  BID 
(1)  TO  NEAREST  DOLLAR 


ADVANCED  COMP  TECH 
ANACOMP  INC 
APPLIED  DATA  RES. 
AUTOMATIC  OATA  PROC 
COLEMAN  AMERICAN  COS 
COMPU-SE R V  NETWORK 
COMPUTER  DIMENSIONS 
COMP  FLECTION  SYSTMS 
COMPUTER  HORIZONS 
COMPUTER  NETWORK 
COMPUTER  SCIENCES 
COMPUTEP  TASK  GROUP 
COMPUTER  USAGE 

cqmshare 

DATA  DIMENSIONS  INC 
DATATAB 

ELECTRONIC  DATA  SYS. 
I  NEON AT  I  ON AL  INC 
INSYTE  CORP 
IPS  COMPUTER  MARKET. 

KEANE  ASSOCIATES 
KEYDATA  COPP 
LOGICON 

MANAGEMENT  DATA 
NATIONAL  CSS  INC 
NATIONAL  DATA  CORP 
ON  LINE  SYSTEMS  INC 
PLANNING  RESEARCH 
PROGRAMMING  £  SYS 
RAPIDATA  INC 
REYNOLDS  &  REYNOLD 
SCIENTIFIC  COMPUTERS 
TYMSHARE  INC 
URS  SYSTEMS 
WYLY  CORP 


1976 
RANGE 
(  L) 


1-  3 
6-  11 

2-  4 
17-  35 

2-  6 

3-  10 


3- 
5- 
1- 
2- 

4- 
1- 
3- 
2- 
2- 
1- 

12- 

l- 

1- 

L- 


7 

9 

2 

7 

B 

2 

6 

9 

4 

2 

18 

1 

3 

2 


2-  4 

1-  5 

3-  5 

1-  3 
13-  25 

4-  7 
17-  22 

3- 
1- 

2- 

13- 
1- 

14- 
3- 
l- 


5 

1 

5 

21 

1 

28 

5 

7 


PERIPHERALS  £  SUBSYSTEMS 


AO OR  6SS0GP APH-MUL T 
ADVANCED  MEMORY  SYS 
AMPEX  CORP 
ANDERSON  JACOBSON 
APPLIEO  DIG  DATA  SYS 
BEEHIVE  MEDICAL  ELEC 
BOLT , BERANEK  £  NEW 
BUNKER-R AMO 
CALCOMP 

CAMBRIDGE  MEMORIES 
CENTRONICS  DATA  COMP 
CODEX  CORP 
COGNITRON ICS 
COMPUTEP  COMMUN. 
COMPUTEP  CONSOLES 
COMPUTER  EQUIPMENT 
COMPUTER  TRANSCEIVER 
COMTEN 
CONRAC  CORP 


8-  13 

10  1/8 

-  7/8 

-7.9 

4-  10 

6 

-  1/4 

-4.0 

5-  10 

6  3/8 

♦  1/8 

♦  2.0 

2-  4 

2  7/8 

-  1/8 

-4.1 

13-  25 

16 

0 

0.0 

3-  9 

8  1/2 

♦  1/8 

♦  1.4 

7-  11 

7  7/8 

0 

0.0 

5-  10 

7 

-  1/8 

-1.7 

4-  7 

4  5/8 

-  1/8 

-2.6 

0-  6 

1/2 

0 

0.0 

20-  36 

23  1/8 

-  1  3/4 

-7.0 

22-  42 

29  1/2 

♦  1 

♦  3.5 

1-  1 

1/2 

0 

0.0 

1-  6 

4  3/4 

-  1/8 

-2.5 

4-  7 

4  3/4 

♦  1/2 

♦  11.7 

1-  3 

1  7/8 

0 

0.0 

1-  3 

7/8 

0 

0.0 

4-  9 

8 

♦  7/8 

♦  12.2 

20-  25 

21  7/8 

♦  3/8 

♦  l." 

CLOSE 

WEEK 

WEEK 

X 

1976 

CLOSE 

WEEK 

WEEK 

NOV 

23 

NET 

PCT 

c 

RANGE 

NOV  23 

NET 

PCT 

1976 

CHNGE 

CHNGE 

H 

(  1 ) 

19  76 

CHNGE 

CHNGE 

SERVICES 

n 

DATA  ACCESS  SYSTEMS 

1- 

5 

5 

♦  1/4 

♦  5.2 

0 

OATA  100 

6- 

13 

6 

3/4 

♦  1/8 

♦  1.8 

I 

1/8 

♦  1/8 

♦  12.5 

A 

DATA  PRODUCTS  CORP 

5- 

15 

l  l 

l  /8 

♦  1/8 

♦  1 . 1 

6 

3/4 

0 

0.0 

0 

DATA  TECHNOLOGY 

1- 

2 

1 

7/8 

♦  3/8 

♦  25.0 

3 

7/8 

♦  1/4 

♦6.8 

n 

DATUM  INC 

1- 

2 

3/4 

♦  1/8 

♦  20.0 

29 

1/2 

♦  2 

♦  7.2 

n 

DECISION  DATA  COMPUT 

1- 

4 

1 

1/2 

0 

0.0 

2 

3/8 

0 

0.0 

o 

DELTA  DATA  SYSTEMS 

1- 

l 

1/2 

0 

0.0 

8 

0 

0.0 

N 

ELECTRONIC  M  £  M 

l- 

4 

2 

7/8 

♦  1/4 

♦  9.5 

6 

1/4 

♦  1/2 

♦  8.6 

0 

FABRI-TEK 

1- 

1 

7/8 

0 

0.0 

5 

-  1/4 

-4.7 

n 

GENERAL  COMPUTER  SYS 

0- 

2 

3/8 

-  1/8 

-25.0 

1 

3/4 

♦  1/4 

♦  16.6 

N 

HAZELTINF  CORP 

4- 

12 

8 

3/4 

♦  1/8 

♦  1.4 

7 

L/4 

+  1  1/2 

♦  26.0 

N 

HARRIS  CORP 

34- 

55 

53 

7/8 

♦  3  1/2 

♦  6.9 

6 

1/8 

♦  1/2 

♦  8.8 

A 

INCOTERM  CD RP 

9- 

20 

1  l 

5/8 

♦  1/4 

♦  2.1 

l 

1/4 

0 

0.0 

n 

I  NEOREX  INC 

3- 

7 

4 

1/2 

♦  5/8 

♦  16.1 

2 

5  /8 

-  1/8 

-4.5 

0 

INFORMATION  INTI  INC 

10- 

l  8 

12 

l  /8 

♦  1/8 

>1.0 

6 

♦  1/2 

♦  9.0 

0 

INTEL  CHRP 

47- 

109 

53 

1  /  2 

♦  5 

♦  10.3 

3 

0 

0.0 

A 

LUNDY  ELECTRONICS 

3- 

7 

3 

7/3 

♦  1/2 

♦  14.8 

1 

1/2 

o 

0.0 

n 

MSI  DATA  CHRP 

3- 

7 

6 

1  /  8 

-  1/8 

-2.0 

15 

3/8 

-  1/2 

-3. 1 

A 

M I LG°  ELECTRONICS 

15- 

22 

20 

1/2 

-  1/8 

-0.6 

1/8 

0 

0.0 

1 

1/2 

0 

0.0 

N 

MOHAWK  OATA  SCI 

3- 

l  0 

5 

7/8 

♦  3/0 

♦  6 . 8 

1 

1  /8 

0 

0.0 

0 

PF  NR  I L  CORP 

1- 

3 

1 

3/4 

-  1/8 

-6.6 

A 

°ERTEC  CORP 

3- 

8 

6 

5/8 

♦  7/8 

♦  15. 2 

2 

3/4 

♦  3/8 

♦  15.7 

A 

POTTFR  INSTRUMENT 

2- 

2 

1 

3/4 

0 

0.0 

1 

3/4 

♦  1/4 

♦  16.6 

0 

PRECISION  INST. 

2- 

10 

2 

0 

0.0 

♦  3/8 

♦  7.5 

0 

QUANTOR  CORP 

4- 

6 

4 

1  /2 

-  1/8 

-2.7 

0.0 

G 

RECOGNITION  FQIJIP 

6- 

l  1 

9 

♦  5/8 

>7.4 

19 

5/8 

♦  l  5/8 

♦  9.0 

N 

SANDERS  ASSOCIATES 

6- 

l  1 

8 

l  /2 

♦  1/2 

>6.2 

7/8 

-  1/8 

-2.5 

0 

SCAN  DATA 

l- 

4 

1 

1/4 

0 

0.0 

20 

1/4 

♦  1  5/8 

♦  8.7 

0 

STORAGE  TECHNOLOGY 

9- 

13 

10 

1/2 

-  1/8 

-l.i 

3 

1/2 

-  1/8 

-3.4 

0 

T  BAR  T-'C 

5- 

l  0 

6 

1/4 

♦  3/4 

>13.6 

1/4 

-  1/8 

-33.3 

p 

TALLY  CORP. 

4- 

6 

5 

1  /2 

♦  1/8 

♦  2.3 

i 

3/4 

♦  1/8 

♦  7.6 

0 

TEC  INC 

3- 

7 

6 

l  /2 

0 

0.0 

15 

3/4 

♦  1/2 

♦  3.2 

N 

TEKTRONIX  INC 

45- 

69 

62 

3/8 

♦  2  3/8 

♦  3.9 

7/8 

0 

0.0 

N 

TELEX 

2- 

5 

2 

1/4 

0 

0.0 

16 

1/2 

0 

0.0 

0 

WANGCO  INC 

11- 

22 

2  1 

l  /  8 

0 

0.0 

3 

1/2 

0 

0.0 

0 

w I LT  E  K  INC 

2- 

2 

1 

1/2 

♦  1/8 

♦  9.0 

l 

1/8 

-  1/8 
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Save  up  to  50%  on  additional  memory  for  your  IBM 
370/125.  You  can  do  it  now  with  a  call  to  your  Intel 
representative.  We're  now  delivering  add-on  memory 
for  the  370/125.  And  we  give  you  three  money¬ 
saving  choices:  30  day  rental,  long  term  leases  or 
outright  purchase. 

Until  now  you  had  only  one  choice: 

IBM.  Our  Model  7125  meets  or  exceeds 
all  their  specifications,  with  equal  access 
and  cycle  times.  Just  plug  it  in.  It's 
totally  compatible  with  all  your  hard¬ 
ware  and  software.  So  why  pay  more? 

Our  exclusive  16K  bit  memory  chip 
provides  system  expansion  up  to  one  mega¬ 
byte  in  a  small  desk  high  unit.  Active  spare 
memory  enables  you  to  substitute  failing  mem¬ 
ory  in  32K  byte  increments.  Maintenance  features 
include  comprehensive  error  checking  and  correc¬ 
tion  logic,  automatic  memory  address  relocation  and 
a  fault  location  system  that  enables  chip  replacement 

Intel  is  the  established  leader  and  largest 


manufacturer  of  semiconductor  memory.  Our  add-on 
memory  systems  for  the  370/125,  370/135,  370/145, 
370/158,  370/168  and,  soon,  370/115,  370/138  and 
370/148,  enables  you  to  add  more  memory,  in  less 

space  and  at  lower  cost.  Start 
saving  now.  Replace  your  IBM 
memory  with  Intel  memory. 
Remember  us  when  you  need 
to  add  even  more. 


Intel  Memory  Systems 
1302  North  Mathilda  Avenue 
Sunnyvale,  California  94086 

Please  send  me  more  information  on  the  following 
Intel  memory  systems: 

□  IBM  370/125  □  IBM  370/135 

□  IBM  370/145  □  IBM  370/158 

□  IBM  370/168  □  IBM  370/ _ 

N  ame/T  itle _ 

Company _ Mail  Station _ 

Address _ Phone _ 

City/State/Zip _ 


Headquarters  California  408  734  8102  Ext  453  •  Sales  Offices  California  415  692  4762.  213  640  0584  •  Georgia  404  451-0486  •  Illinois  312-640-0050  •  Massachusetts  617-237-4673 
Michigan  313-358  1640  •  Minnesota  61 2  835  6722  •  New  York  212-736  0316  •  Ohio  216-836  0457  •  Pennsylvania  609  428-8825  •  Texas  713-771-5781  •  Virginia  703  790-1 191 

In  Europe  contact  Telex  International  Group.  In  Japan  contact  Kanematsu  Gosho  Ltd 


